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Metropolitan Water and Sewerage Board. 



To the Honorable Semite and House of Be present atives of the Commonwealth 

of Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board, established under 
the provisions of chapter 168 of the Acts of the year 1901, has al- 
ready presented to your Honorable Body an abstract of the account 
of its doings, receipts, expenditures, disbursements, assets and lia- 
bilities for the fiscal year ending on November 30, 1911, and now, 
in accordance with the provisions of chapter 235 of the Acts of the 
year 1906, it presents a detailed statement of its doings for the 
calendar year ending on December 31, 1911, being its 

ELEVENTH ANNUAL REPORT 

made since the consolidation of the Metropolitan Water Board and 
the Board of Metropolitan Sewerage Commissioners on March 20, 
1901. 

L ORGANIZATION AND ADMINISTRATION. 

(1) BoABD, Officers and Employes. 

The term of office of Henry P. Walcott, M.D., expired on March 
21, 1911, and he was reappointed for the three years next succeed- 
ing. The membership of the Board has consequently remained as 
in the preceding year: Henry H. Sprague, chairman, Henry P. Wal- 
cott, M.D., and James A. Bailey, Junior. William N. Davenport 
has continued as secretary and in charge of the auditing department 
Alfred F. Bridgman has beea the purchasing agent and Miss Alice 
G. Mason the bookkeeper. 

There are also employed in the administrative office a paymaster, 
an assistant in auditing, two general clerks, three stenographers and 
clerks, a telephone operator, a messenger, and a janitor with two 
assistants, one of whom acts as watchman. 
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Such g^eral conveyancing work and investigation of real estate 
titles in the different counties as has been called for during the 
year has been performed by George D. Bigelow and Miss Alline E. 
Marcy, 

The consulting engineers of the Board are Hiram E. Mills and 
Frederic P, Steams, who are called upon for services when matters 
arise which require such consideration. 

Dexter Brackett, Chief Engineer of the Water Works, has had 
supervision over the various departments of both construction and 
maintenance. William E. Foss has been Assistant to the Chief 
Engineer and has exercised a general charge over engineering work 
in all departments. The following have also acted under the direc- 
tion of the Chief Engineer: Elliot R. B. AUardice, Superintendent 
of the Wachusett Department; Charles E. Haberstroh, Superintend- 
ent of the Sudbury and Cochituate Works and of the portion of 
the Weston Aqueduct above the Weston Reservoir; Samuel E. Kil- 
1am, Superintendent in charge of the Weston Reservoir and the re- 
maining portion of the Weston Aqueduct and of all reservoirs and 
pipe lines within the Metropolitan District; and Arthur E. O'Neil, 
Superintendent of the several pumping stations. 

There has been a slight decrease in the number of the engineering 
force during the past year. The average force employed on construc- 
tion and maintenance during the year has included, in addition to 
the Chief Engineer, 4 department superintendents, 2 division engi- 
neers, 8 assistant engineers, and 35 others in various engineering 
capacities and as sanitary inspectors, clerks, stenographers and mes- 
sengers, the total force numbering 50. The maximum engineering 
force employed at any one time during the year on both construc- 
tion and maintenance was 57. 

A maintenance force in addition to those engaged in engineering 
capacities, as above mentioned, numbering upon the average during 
the year 225, has been required at the pumping stations, upon reser- 
voirs, aqueducts, pipe lines, and upon minor construction work. At 
the end of the year this force numbered 219. 

William M. Brown, Chief Engineer of the Sewerage Works, has 
had charge of both construction and maintenance. He has been 
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assisted during the year by Frank L Capen and Frederick D. Smith, 
Division Engineers, who have been in supervision of both construc- 
tion and maintenance departments of the North and South systems, 
by Henry T. Stiff, Division Engineer in charge of the office and 
drafting, by 1 assistant engineer and by 10 othws employed in 
various engineering capacities and by two clerks and stenographers. 

The maximum engineering force employed at any one time during 
the year on construction and maintenance of Sewerage Works 
was 17. 

The regular maintenance force required in addition for the oper- 
ation of the pumping stations, the care and inspection of the sewers, 
and for other parts of the Sewerage Works, exclusive of the engi- 
neers and day-labor forces, has upon the average numbered 159. 

The whole regular force of the Sewerage Department at the end 
of the year numbered 178, of whom the Chief Engineer and 12 
assistants and draftsmen were engaged in general upon the works, 
and, of the remainder, 99 were employed upon the North System 
and 66 upon the South System. 

The day-labor forces under the supervision of the engineers and 
the immediate direction of Ae foremen have been employed during 
the year in connection with the extension of the East Boston pump- 
ing station and its equipment, and in the building of the locker and 
stable buildings at East Boston. 

The maximum number of men employed upon contracts and upon 
day-labor construction on the Sewerage Works during the year was 
for the week ending September 9, when the number amounted to 99. 

(2) Offices and Bftldings. 

The offices of the Board and the secretary, and of the auditing 
and conveyancing departments, and the main engineering offices of 
both Water Works and Sewerage Works, are located in the buildings 
numbered 1 and 3 Ashburton Place, at the comer of Somerset Street^ 
in Boston. 

The headquarters of the Wachusett Department of the Water 
Works are at the gate and power house at the Wachusett Dam, in 
Clinton. The branch office for the Sudbury Department is main- 
tained at South Framingham. Headquarters of the maintenance 
force of the Water Works for the northern part of the Metropolitan 
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District are maintained in the Glenwood pipe yard in Medford, 
where there are offices, shops, store-rooms and stables ; and the main- 
tenance force for the southern part of the District has headquarters 
in like buildings at the Chestnut Hill Beservoir. 

Branch headquarters of the maintenance and repair forces of the 
Sewerage Works are maintained for the !N'orth Metropolitan System 
at the stable and locker building at East Boston and at the Deer 
Island pumping station, and for the South Metropolitan System at 
the Ward Street pumping station and at the storage yard at Hough's 
Neck. 

11. METROPOLITAN WATER DISTRICT. 

The Metropolitan Water District now comprises the cities of Bos- 
ton (including by annexation the former town of Hyde Park), CheU 
sea, Everett, Maiden, Medford, Melrose, Newton, Quincy and Som- 
erville, and the towns of Arlington, Belmont, Lexington, Milton, 
Nahant, Eevere, Stoneham, Swampscott, Watertown and Winthrop, 
— in all 9 cities and 10 towns. The District has an area of 174.8 
square miles, no additional municipalities having been admitted into 
the District during the year. Its population, according to the 
United States Census taken for April 1, 1910, was 1,070,256. The 
population of the District 6n July 1, 1911, the date upon which 
calculations for the Water Works are based was estimated as 
1,101,930. 

The city of Newton and the town of Hyde Park, though belong- 
ing to the District, did not take water from Metropolitan sources 
during the year 1911, but the section formerly constituting the town 
of Hyde Park will be furnished with water during the year 1912. 

III. METROPOLITAN WATER WORKS — CONSTRUCTION. 

The total amount expended for the construction and acquisition 
of the Metropolitan Water Works since the passage of the Metropol- 
itan Water Act in the year 1895 has been $41,932,850.44. 

The total amount expended during the calendar year on account 
of the construction and acquisition of works has been $385,920.88. 
There has been expended on account of the Wachusett power plant 
the sum of $112,564.42; for the improvement of the Wachusett 
watershed, the sum of $4,505.95 ; in the laying of the new 60-inch 
main for bringing the supply of water from the Weston Aqueduct 
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the Metropolitan District^ tl^ further sum of $70,589.92; for 

)iiiforceiiient of the supply of East Boston^ the further sum of 

^64.92 ; on account of the new pumping engine which has been 

led at Chestnut Hill pumping station for the use of the south- 

Lgh-service district, $60,874.71 ; in the laying of a new main to 

Park and on account of the construction of a new pumping 

►n, the sum of $107,824*97; and for other minor works, ^igi- 

Lg and administration expenses, the remaining sum of $9,- 

9. 

(1) Waohusett Poweb Plant. 

lie machinery for utilizing the fall of the water at the Wachu- 
Dam for the development of power has been installed during 
past year in the large gate and power house erected at the foot 
dam. In accordance with the contracts which had been made 
the preceding year four large hydraulic turbines with four.ele^- 
generators have been introduced, each turbine being guaranteed 
develop 1,200 horse power with an average efficiency a little ex- 
ing 80 per cent. The machinery is provided with an adequate 
equipment of valves, governors, switchboard, recording instruments 
and other necessary apparatus for the development and transmission 
of power. 

The water for supplying the turbines is introduced through verti- 
cal chambers and wells originally constructed in the dam, through 
which it falls to a depth of about 111 feet below the line of high 
water in the reservoir, and is thence conveyed in pipes to the tur- 
bines from which it is afterward discharged into the Wachusett 
Aqueduct. 

The power generated is conveyed from the power house by under- 
ground cable for a distance of 815 feet to a point near the Central 
Massachusetts Eailroad, where a building, 20 feet long and 14 feet 
wide, has been erected to contain the necessary apparatus for the pro- 
tection of the power house and its machinery against lightning cur- 
rents, and whence the power is transmitted by an overhead pole line 
for about 600 feet to a connection with the line of the Connecticut 
River Transmission Company. At this connection the electric 
energy developed is delivered to the Transmission Company in ac- 
cordance with a five-year contract made with the Company in the 
preceding year. 
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It is anticipated that a total, equivalent to an average of about 
2,500 horse power, will be delivered to the Company, but the amount 
will necessarily vary according to the quantity of water required 
to be introduced into the Wachusett Aqueduct for the supply of the 
Metropolitan District, and according to the necessity of conserving 
the Wachusett water supply and utilizing the other sources of sup- 
ply from which water is drawn for the District. 

The work was completed so that the Board was able to begin to 
furnish power to the Connecticut River Transmission Company on 
August 10, 1911. 

(2) Impbovement of the Watebsheds. 

For the better protection of the waters of the Wachusett Reser- 
voir the Board has acquired during the year several parcels of land 
containing in all 125.5 acres and situated in the towns of West 
Boylston and Sterling. The lands acquired lie on both sides of 
Waushacum Brook which runs from Waushacum Pond to the reser- 
voir and is one of the principal feeders of the reservoir. They are 
generally of a swampy nature, in unsatisfactory condition, and 
would if occupied by dwellings afford a particular menace to the 
water supply. 

Two other tracts having an area of about five acres, situated in 
Boylston on the margin of the Wachusett Reservoir, were acquired 
by exchange. 

About one and a half acres in the town of Framingham were 
acquired for the protection of Framingham Reservoir No. 2, as 
their situation upon the shores of the reservoir and near the thickly 
settled portions of the town offered particular inducement to pur- 
chasers for building purposes. 

A further small parcel in Natick of about one-fifth of an acre was 
acquired and added to the margin about Lake Cochituate where the 
shore was exposed. 

(3) Distribution System. 
(a) Additional Weston Aqueduct Supply Main. 

During the last year a section about 2,700 feet long of the addi- 
tional supply main which is to connect the terminus of the Weston 
Aqueduct with the Chestnut Hill Reservoir, has been conipleted. 



WESTON AQUEDUCT SUPPLY MAIN 

V*LV£ WITH eO-INCH CONCHETE-l 

Newton Tuhneu 



WESTON AQUEDUCT SUPPLY MAIN- 
covEREO Steel pipe with 76-iKCh 



Junction of bo-inch Concret 
Concrete Main in Tunnel. 
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BO that now, of the entire length of about 34,650 feet, all the lower 
portion of the line for a distance of about 20,260 feet, ending with 
the mains near the Chestnut Hill Reservoir, has been constructed. 

The most important part of the work accomplished during the 
past year was in connection with the tunnel which extends for a dis- 
tance of a little more than 2,000 feet through a hill in the north- 
easterly part of the city of Newton. The rock excavation for the 
tunnel had been made in the preceding year, but there remained 
principally to be performed the concreting of the excavation for the 
making of the 76-inch tunnel and the making of connections at each 
end of the tunnel with the 60-inch iron pipes by lengths of about 
180 feet of 80-inch steel pipes. The tunnel has been constructed 
of suflScient size to be available for another supply line in the 
future. 

The portion of the main line completed was put into service of 
the water supply on November 4, 1911. 

(6) New Supply Main for East Boston. 

The laying of the 36-inch pipe in the tunnel under Chelsea Creek, 
which had been built in the previous year in order to make a further 
connection between East Boston and the Metropolitan Main in Chel- 
sea, was completed, and the spaces between the pipes and the brick 
lining of the tunnel were filled with cement concrete. The new 
line was put into service on February 17, 1911, and a much-needed 
protection was afforded to the East Boston section in case trouble 
should arise with the two old mains, upon which its supply de- 
pended. 

(c) New Pumping Engine at Chestnut Hill. 

The new pumping engine for the southern high service has been 
fully installed in the Chestnut Hill pumping station and was placed 
in service on March 27, 1911, but the final test has not yet been 
made. It is capable of pumping 40,000,000 gallons per day with 
a lift of 130 feet. 

{d) Supply of Water to Hyde Parh 

Although the town of Hyde Park was included in the Metropoli- 
tan Water District it had hitherto depended upon its own sources 
of supply and had not been furnished with water from the Metro- 
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politan Works. On March 28, 1911, however, it called upon the 
Board to furnish it with a water supply, which the town was entitled 
to receive upon its application under the Metropolitan Water Act. 
An appropriation of $212,000 for the necessary expenses of extend- 
ing the system to that town was subsequently made by the Legisla- 
ture and the work of construction was immediately begun. 

A line of 24-inch pipe has been laid from a connection with the 
main line at Forest Hills in Eoxbury to a point in Hyde Park near 
the boundary line, a distance of 10,200 feet, and from this point a 
further 20-inch line has been laid for a distance of 6,700 feet to 
make connection with the Hyde Park system in the central part of 
the town. Both these lines had been completed so as to be ready 
to furnish a supply to Hyde Park at the beginning of the year. The 
water which is thus supplied will be furnished at a pressure less 
than that which is desirable for the higher sections, and the pro- 
posed extension includes the erection of a pumping station near the 
boundary line at the junction of the two new mains. The necessary 
land has been purchased, extending from Hyde Park Avenue to the 
railroad, where a switch trade will be laid for the delivery of coal 
to the station. Work has been begun upon foundations of the struc- 
ture, and a contract has been made for two pimiping engines, each 
having a capacity for pumping 3,000,000 gallons in 24 hours. 

A 20-inch pipe line has also been laid, about 3,000 feet long, from 
the pumping station to connect with a main of the city of Boston in 
West Eoxbury, by which water can be pumped from this station to 
supply the higher portions not only of Hyde Park, which has now 
become a part of the city of Boston, but also of West Eoxbury and 
Milton. 

It is expected that the pumping station wiU be completed and 
equipped and put into operation before the end of the year. 

(4) AoQinsixiON OF Lakds and Settlements fob Damages. 

The Board has acquired by purchase during the past year addi- 
tional lands in fee amounting to 133.472 acres and has acquired by 
taking, easements in 0.383 of an acre. The total acquisitions of land 
in fee and in easement have thus amounted to 133.855 acres. 

Of the lands acquired, three tracts containing 80.788 acres in 
West Boylston and Sterling, were situated on Waushacum Pond and 
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Brook; one tract oontaining 44.75 acres was situated on French 
Brook in Boylston; two tracts situated partly in Hyde Park and 
partly in Boston, oontaining 1.421 acres in fee and easemoits in 
another parcel of 0.383 of an acre, were acquired in order to provide 
for the laying of a pipe line, and for the erection of a pumping sta- 
tion for the Southern High Service ; a parcel of land containing 0.21 
of an acre in Xatick was situated on the margin of Lake Cochituate ; 
and a parcel containing 1.433 acres in Framingham was on Framing- 
ham Reservoir ^a 2. Two remaining tracts in Boylston having an 
area of 4.88 acres were acquired by exchange. 

The Board has conveyed away in exchange a small parcel of land 
in Boylston, containing 0.32 of an acre, and has granted to the 
Worcester County Commissioners the right to use, subject to revo- 
cation, 22 acres of land on Pleasant Street in West Boylston for foi^ 
estry and agricultural purposes in connection with the Worcester 
County Training School. 

The settlements made during the year on account of land both 
purchased and taken have numbered 9. The total amount paid in 
settlements was $12,229.03. All of these settlements were effected 
by voluntary agreement. 

There have been 5 takings of land in fee, including a total of 
54.219 acres, all of which were of parcels to which title by deed had 
previously been acquired, and there was made an additional taking 
of easements and rights in 0.383 of an acre which had not been 
previously acquired. Takings of temporary rights of way and 
occupancy of lands in Newton, in all of 3.569 acres, were made for 
the purpose of constructing a tunnel in connection with the Weston 
Aqueduct Supply Mains. 

The following is a list of the takings made during the year for 
the Water Works : — 
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Takings far MetrapalUan Water Works far the Year 1911. 



No. 



LOCATIOIf AITD DnCBIPTXON. 



FcHVker Owner. 



Recorded. 



Purpoee of Takint. 



137 



118 



139 



140 



141 



142 



Wett Boylflton ftnd Clinton. — Laurel 
Street in Wett Boyleton, on 
Wett Berlin road, Clinton. Area, 
foe in 9.346 acret. 

Hidden,— Tietce mill property. Area, 
fee in 42.12 acret. 

Newton, — Additional rights of way 
and to occupy in extension of same 
rifbte taken May 12, 1910, relatins 
to lands near Commonwealth and 
Grant avenuee and Ward Street. 
Area, rUhi to occupy, 2.99 acree, 
rights of way in 0.679 acre. 

Hyde Park, — Hyde Park Avenue 
and easements in railroad location 
and Mansur Street and Grew Av- 
enue. Area, fee in 1 .276 acree, 
ments in 0.128 acre. 



Boston (Wett Rozbury), — Parcel 
adjoining location of New York, 
New Haven A Hartford R.R. Co., 
westerly from Hyde Park Avenue 
and easements in Mansur and 
Burley streets. Area, fee in 0.146 
acre, easements in 0.286 acre. 

Framingham. — Between Fountain 
Street ana location of Boston A 
Albany R.R. Co. Area, fee in 
1.438 acres. 



Anna E. Russell, Lu- 
cinda E. Larkin. 



Abel C. Haynes. 



John Ward and heirs 
of George K. Ward, 
heirs of Frauds Pet- 
tee, Nehemiah W. 
Rice et al., Caroline 
R. Braman, Charles 
G. Rice. 

Eva M. NesBon, Carl 
Stohn and case 
ments in location of 
New York, New 
Haven A Hartford 
R.R. and private 
waj^. 

Eva M. Nesson and 
easements in private 
ways. 



Bridget McLaughlin 
and Mary Gallagher. 



ItU. 

May 20. 



May 20. 
Sept. 1. 



Sept. 9. 



Sept. 9. 



Nov. 24. 



Improvement of Waohu- 
sett watershed. 



Improvement of Wachu- 
sett watershed. 

Weston Aqueduct supply 



Southern high-swvioe 
pipe lines. 



Southern high-eervioe 
pipe lines. 



Framingham Reservoir, 
No. 2. 



IV. WATER WORKS — MAINTENANCE. 

(1) Operation of Works. 

• The maintenance and operation of the Metropolitan Water Works, 
during the past calendar year has required the expenditure of $362,- 
819.46. 



(2) Storage Reservoirs. 

The following reservoirs are maintained for the collection and 
storage of water in the various watersheds which serve as sources of 
supply for distribution to the different municipalities in the Dis- 
trict: — 
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Capacity in Qallons. 

Cochituate watershed: — 

Lake Cochituate, including Dudley Pond, .... 2,328,300,000 

Sudbury watershed : — 

Sudbury Reservoir, 7,253,500,000 

Framingham Reservoir No. 1, 287,500,000 

Framingham Reservoir No. 2, 529,900,000 

Framingham Reservoir No. 3, . . . . . . 1,180,000,000 

Ashland Reservoir, 1,416,400,000 

Hopkinton Reservoir, 1,520,900,000 

WhitehaU Reservoir, 1,256,900,000 

Farm Pond, 167,500,000 

Wachusett watershed : — 

Wachusett Reservoir, 64,968,000,000 

Total, 80,908,900,000 

The various reservoirs are capable of holding in storage 80,908,- 
900,000 gallons, but their full capacity was not reached during the 
year. At the beginning of the year the total quantity in storage 
was 59,327,000,000 gallons. The maximum quantity in storage was 
reached on May 2, when there were contained 67,953,900,000 gal- 
lons, a quantity less than that in any preceding year since the 
Wachusett Reservoir was first filled. The quantity decreased until 
October 18, when there were 55,503,900,000 gallons. During the 
latter part of the year there was a gain in storage so that on Janu- 
ary 1, 1912, the reservoirs contained 59,980,000,000 gallons, or 
somewhat more than the quantity held at the beginning of the year. 

At the Wachusett Eeservoir high-water mark was not reached, 
the highest elevation of water at any time being on June 10, when 
the elevation was 387.41 feet, or 7.6 feet below the high-water mark 
of the reservoir. At the end of the year, however, the reservoir 
was nearly 3 feet higher than at the beginning. 

Little work has been required upon the margins of the Wachusett 
Reservoir, but the carrying of materials and machinery in connec- 
tion with the installation of the power plant at the Wachusett Dam 
has so worn the roadways that considerable repairs have been re- 
quired. The work has been done in conjunction with the authorities 
of the town, of Clinton and the various ways have been restored to 
good condition. 

A small concrete building has been erected on the grounds below 
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With the exception of 1% hours on a single day the Weston Aque- 
duct was in continuous service and there was an average daily flow 
of 29,839,000 gallons for the year. 

It therefore appears that a greater use has been made during the 
past year of the waters of both Framingham Reservoir No. 2 and 
the contributing reservoirs in the southern part of the Sudbury 
watershed, and also of the waters of Lake Cochituate which, on 
account of the works in progress, were not utilized at all for the 
Metropolitan District in the preceding year. 

(4) DlSTRIBTJTING ReSEBVOIES. 

The various distributing reservoirs and standpipes have been kept 
substantially full during the year not only as a protection and rdief 
in case of accident and emergency, but also in order to secure a 
proper distribution of the water through the District, 

Their respective locations in the different parts of the Metropol- 
itan District and their capacities are as follows : — 

Capacity in Qallons. 

Spot Pond, Stoneham and Medf ord, 1,791,700,000 

Chestnut Hill Reservoir, Brighton district of Boston, . . 300,000,000 

Weston Reservoir, Weston, 200,000,000 

Fells Reservoir, Stoneham, 41,400,000 

Mystic Reservoir, Medf ord, 26,200,000 

Waban Hill Reservoir, Newton, 13,500,000 

Forbes Hill Reservoir, Quincy, 5,100,000 

Bear Hill Reservoir, Stoneham, 2,450,000 

Arlington Standpipe, Arlington, 550,000 

Forbes Hill Standpipe, Quincy, 330,000 

Total, 2,381,230,000 

(5) Pumping Stations. 

Of all the water supplied to the various municipalities of the Met- 
ropolitan District 73 per cent., or nearly three-quarters, is brought 
to Chestnut Hill and pumped from the Chestnut Hill pumping sta- 
tions. The remaining 27 per cent, is delivered by gravity into the 
large mains of the District. Some of the higher portions of the 
District are supplied by a second pumping from the Spot Pond, 
Arlington and West Eoxbury stations. 
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The average quantity pumped per day during the year at the 
Chestnut Hill eUtions was 80,435,000 gall<ms, at the Spot Pond 
atation 7,590,000 gall<m8, at the Arlington sUti<m 835,000 gallons, 
and at the West Rozbury station 690,000 gallons, a total of 89,550,- 
000 gallons a day being upon the average pumped at all the sta- 
tions. 

The following are the several pumping stations: — 



of 



Cmpmdty per 

Day 

(GiJkmt). 



Lift (Feet). 



ChMftmat Hin High ■w fi o StoOon. 
Cfawtevt Bin Ixm-Mrriee SteOon, 
Cfawtevt Hill Ixm-wmriot Station. 
Spot Pond Statkm. . 
Artt^ton Station. 
W«t Rosbnry Station. 



664XX),000 

IOS.000,000 

40.000,000 

10,000.000 

S,000,000 

S,780.000 



138 
00 
130 
135 
290 
140 



The total cost of operating all of the stations during the year wa8 
$97,196.68, or $2,97 per million gallons pumped, which is a slight 
decrease from the cost of the preceding year. Of the total cost, 
$58,596.44 was expended for labor and $33,197.54 for fuel. 

The total amount of coal purchased during the year was 10,034.88 
gross tons, of which 7,277.16 tons were bituminous, 100.93 tons 
anthracite, 2,107.10 tons buckwheat anthracite and 549.69 tons an- 
thracite screenings. The average cost of bituminous coal delivered 
in the bins at the various stations varied from $3.90 to $4,465 ^^® 
average cost of anthracite coal was $5.17; the cost of buckwheat 
varied from $2.69 to $4.37, and that of anthracite screenings from 
$2.50 to $2.72. 

A change was made in the requirements of the contracts for the 
purchase of bituminous coal by which the number of heat units re- 
quired was increased and the allowable percentage of ash was de- 
creased. An improvement in the quality of the coal furnished 
resulted. The contracts for furnishing coal continue to provide that 
a deduction shall be made when the coal falls below the requirements 
and at the same time the price is increased if it is found superior to 
the requirements. 

A new pumping engine for the high service, which is located in the 
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lowrservice pumping station, has been in operation the latter part of 
the year. 

(6) Pipe Lines. 

The totsl length of the pipe lines owned and operated by the Board 
is 101.58 miles, the length of 4.56 miles having been added during 
the year. The Metropolitan mains are connected with local mains 
by which the water is distributed to the various municipalities of the 
District, and these local mains of 4 inches and more in diameter 
have a total length of 1,569.92 miles. 

During the year the abolishment of the grade crossing of the 
Fitchburg Railroad at Webster Avenue in llie city of Somerville 
made necessary a change in the main 48-inch pipe line which had 
been laid through Webster Avenue. It was necessary to raise a length 
of about 983 feet, and the line for this distance has been carried over 
the railroad on a permanent steel bridge. The pipes were raised 
about 17 feet at the railroad crossing. The work was performed in 
connection with the Boston & Maine Railroad, the more difficult 
parts of the work being performed directly by the Board. The entire 
cost of the work, including both the portion done by the Board and 
that done by the Railroad, was $15,616.42. For its expenditure the 
Board was reimbursed by the parties charged with the expense of the 
improvement. 

The construction of a larger channel for Stony Brook at Morton 
Street in West Roxbury by the City of Boston compelled the building 
of piers for the support of the 36-inch water main which crosses the 
channel at this point. 

'No serious break in any of the pipe lines occurred during the past 
year, but there were 43 leaks of a minor character which have re- 
quired repairing. Of these leaks 36 were due to defective joints, 
some at wooden joints but the larger part at leaded joints. 

(7) Clintois^ Sewerage Works. 

The Clinton pumping station was in operation during the entire 
year, and though there was a considerable extension of the sewerage 
system in the town, the average quantity of sewage daily pumped to 
the filter-beds was 829,000 gallons, the same as last year. The total 
cost of pumping the sewage was $3,014.85, or $9.97 per million 
gallons pumped. 
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There lias been an improvement in the efficiency of the filter-beds, 
effected by the recent construction of additional underdrains and the 
placing of distributors on the beds in order to secure a uniform dis- 
tribution of the sewage, and the results show a decided improvement 
in the effluent 

The cost of maintaining the filter-beds was $3,797.52, or $12.63 per 
million gallons treated. The increase of the cost was due to the re- 
quired increase in the rates paid to laborers. 

(8) Peoteotion of the Watbb Supply. 

(a) Diversion of Surface Drainage from Lake Cochituaie. 

The works which have been in progress of construction for the 
diversion of the surface drainage which had found its way into Lake 
Cochituate were completed early in the year, and the drainage is now 
carried to Bannister^s Brook from which it flows into the Sudbury 
River. The work involved the building of an open channel of 5,876 
feet, a channel covered with concrete for 3,454 feet, and the laying 
of 1,491.5 feet of 24-inch, 18-inch and 12-inch pipe. The total cost 
of the work was $34,558.02 and was charged to the appropriation for 
maintenance. 

(&) Improvement of the Wachusett Watershed. 

In addition to the acquisition of low lands situated upon Wausha- 
cum Brook, through which the waters of Waushacum ponds are car- 
ried into the Wachusett Reservoir, for the protection of the water 
supply the brook itself has been straightened, deepened and widened, 
and generally improved on both sides. 

(c) Pegan Brooh Filtration WorTes. 

The Pegan Brook pumping station, at which is pumped the sur- 
face drainage of the thickly settled portion of the town of Natick 
upon filter-beds on the margin of Lake Cochituate, was in operation 
193 days during the year, and a daily average of 605,310 gallons 
was pumped. The cost of operating the pumping station and filter- 
beds was $2,731.18, a cost per million gallons filtered of $12.36. 
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(d) Marlborough Brook FiUer-beds. 

The Marlborough Brook Jfilter-beds, which have been constructed 
near the mouth of the Marlborough Brook as it enters the Sudbury 
Biver^ are 24 in number, 16 of them being artificial beds and 8 
natural beds, and they have an area of 14 acres. These beds have 
been suflScient to care for the entire flow of the brook, which receives 
the surface water from thickly settled portions of the city of Marl- 
borough. 

(e) Sterling Filter-heds. 

The filter-beds constructed on the brook which flows through the 
central portion of the town of Sterling and into Waushacum Pond, 
and the smaller filter-beds at Sterling Junction, which were built to 
intercept the sewage of the summer cottages and to prevent the pol- 
lution of Waushacum Pond, have been successfully operated and 
their care has involved but little expenditure. 

(/) Drainage Ditches. 

"No additions have been made to the ditches which have been kept 
in operation in order to provide a quick drainage of several of the 
larger swamps on the watersheds and to prevent the discoloration and 
deterioration of the water flowing from them, but the existing ditches 
have required considerable repairs and oversight during the year. 

(g) Sanitary Inspection and Policing. 

A constant inspection is made of all the watersheds which con- 
tribute to the supply of water to the Metropolitan District so as to 
prevent the existence of sources of pollution. All premises which 
seem to be subject to conditions which might be injurious are kept 
under surveillance and it is sought to remedy the troubles which are 
found to exist. In many cases remedies are effected by removing 
the cause of the pollution, by causing connections to be made with the 
sewers, by the building of cesspools and otherwise. There are other 
cases where complete remedies are more difficult and where tem- 
porary arrangements have to be made until more comprehensive 
measures can be adopted. At the end of the year the premises are 
reported as " unsatisfactory *\ unless effective means have been taken 
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to secure the prevention of pollution, or if the premises continue a 
menace which will require continued attention* 

The great industrial development of sections of Framingham dur- 
ing the past year has caused the erection of many buildings on tracts 
where the disposal of the sewage by cesspools is difficult, and an ex- 
tension of the local sewerage system is urgently called for in prevent- 
ing a future pollution of the water supply. 

Examination has been made of 1,515 premises on the Wachusett 
watershed and of 7,235 premises on the Sudbury and Cochituate 
watersheds, and reports have been made thereon with reference to 
cesspools, privy, sink and bam drainage, manufacturing wastes and 
sewer connections. At the end of the year it was reported that 66 of 
the premises in the Wachusett watershed and 113 premises in the 
Sudbury and Cochituate watersheds were regarded as unsatisfactory, 
that is, that trouble might possibly arise under unfavorable circum- 
stances and that they required further attention. 

A comparison of the tables which are furnished in the report of the 
Chief Engineer with those of past years would indicate that there 
has been a gradual improvement in the sanitary condition of the 
watersheds. 

There were 9 cases of typhoid fever reported from the Wachusett 
watershed and 33 cases on the Sudbury and Cochituate watersheds. 
In all these cases precautions were taken to prevent the spread of the 
disease and the pollution of the water supply, and no trouble was ex- 
perienced from them. 

The sanitary inspection has been performed by William W. Locke, 
C^E., with two assistants, but other employfe of the Board have been 
called upon at various times during the year to inspect conditions 
in different parts of the watersheds and also for the more general 
protection of the property of the Commonwealth, 

(h) Laboratory Examinalions. 
Chemical e^caminations are made at monthly or more frequent 
periods by the State Board of Health of the waters in various storage 
resexvoirs at different depths and places and of the water discharged 
from the pipes in various parts of the Metropolitan District, and 
report is made to the Metropolitan Board relative to the amounts not 
only of nitrogen and other substances but turbidity, sediment and 
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color. More frequent examinations of the water taken from the 
various sources are made at the laboratory of the Metropolitan Board 
to ascertain the numbers and character of microscopical organisms 
contained in the various waters. The results are used both for deter- 
mining the sources from which water shall be drawn from time to 
time for consumption and for the purpose of taking such measures as 
may be possible to remedy the troubles found to exist. During the 
past year 397 chemical examinations were made by the State Board 
and 2^465 microscopical and 1^174 bacterial examinations were made 
by the Metropolitan Board. 

(9) Quality of the WArER. 

The water supplied to the Metropolitan District has generally been 
of good quality and very few complaints have been received from 
water takers. Owing to the fact that a larger quantity than usual 
has been drawn from the Sudbury and Cochituate sources the water 
has had a higher color than in some previous years. The growths of 
microscopical organisms and bacteria have been less and not of suf- 
ficient extent to cause objectionable tastes and odors in the water as 
drawn from the pipes throughout the District. 

(10) FOBESTRY AND MoTH SUPPRESSIOI^. 

It has been the policy of the Board to protect the waters of the 
Wachusett Reservoir by surrounding the shores by an adequate mar- 
gin at least of wooded growth. In addition to the 1,800 acres already 
wooded, out of a total of about 4,500 acres originally acquired, 1,350 
acres have been planted by the Board, principally with pines and 
arbor vitae seedlings. There remain about 520 acres which it is 
proposed to plant. During the past year, however, only about 30 
acres have been newly forested, largely owing to the fact that the 
older nurseries have ceased to yield proper seedlings on account of 
exhaustion. It has been necessary to replant with new seedlings 
about 12.5 acres on which the trees had been destroyed by fire. The 
undesirable trees and brush have also been cut out on 55 acres of the 
land which had been previously planted with pines, and considerable 
thinning out of the growth has been made on a like number of acres 
covered with a growth of older trees. 

The Flagg nursery on the south side of the reservoir has been 
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flbandoned and the land planted with widie pines. There stiU re- 
mains a small number of arbor vitae seedlings in the Lamscm nursery 
on the north side of the reeerroir, although the larger part of the 
tract has also been covered with pines. 

The new nursery which has been started in Oakdale now contains 
more than 50,000 white pine seedlings. 

During the past*jear there have been, owing to the prevailing 
drought, several serious fires upon the lands of the Commonwealth in 
the custody of the Board. As many as 21 fires were reported upon 
the Wachusett watershed, and an area of more than 230 acres was 
burned over. These firea were particularly destructive to the small 
pine trees which had been planted and had attained a considerable 
growth. The damage occasioned was estimated at nearly $4,000, 
and more than three-fourths of this amount was collected from the 
railroad companies which were found liable for the larger part of the 
fires. There were 7 fires on lands surroimding the Sudbury Works 
and about 45 acres were burned over, but the loss occasioned was 
not so great 

The forest growth has suffered severely from the ravages of the 
gypsy and brown-tail moths and the elm-leaf beetle and pine-tree 
weevil, and the sum of $7,062.21 has been expended for the protec- 
tion of the various lands under the custody of the Board. The region 
about Spot Pond has been the most infested, although the injuries 
have not exceeded those of past years. Much work has been called 
for in the vicinity of the Weston Reservoir and along the Sudbury 
and Wachusett aqueducts and about the Wachusett Reservoir. It 
has been deemed advisable to expend a considerable sum for the 
purchase of a large and efficient power sprayer, which has been effec- 
tively used especially in the region about Spot Pond and the Chest- 
nut Hill and Weston Reservoirs. 

It has been the endeavor to attend to the regions most infested by 
the moths and especially those places where the adjoining properties 
are cared for by their owners. It is impossible to extend the work 
of suppressing the moths to the more remote and extensive wood- 
lands without calling for large appropriations. A good deal has been 
accomplished in the destruction of the gypsy moths, but the work of 
protection against the brown-tail moths has been unsatisfactory on 
account of the distances which they fly. 
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The pine-tree weevil has infested the lands about the Sudbury and 
Wachusett reservoirs, and much work has been done in cutting off 
and burning the shoots of the young pines which have been found 
infested. There seems to have been less injury done than during the 
previous year. The chestnut bark disease was discovered in the 
latter part of the year in the chestnut trees near the Wachusett Dam 
and the disease seems to have extended through many of the towns 
upon the Wachusett and Sudbury watersheds. Many trees have 
already been destroyed and it would seem that all of Qie chestnut 
trees would have to be sacrificed. 

(11) Electrolysis. 

There has been no substantial change taking place in relation to 
the injury which is occasioned to the pipe lines through the passage 
of currents of electricity. The various means which have been 
adopted, particularly the installation of wooden insulating joints on 
the pipe lines, to overcome or to check the troubles arising have cer- 
tainly checked the injurious action at the points which have been 
most exposed. There have been noticeable increases in the electric 
currents in places where the new power stations have been put in 
operation near the pipe lines. 

V. WATER WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, disbursements, assets and 
liabilities of the Board for the State fiscal year, beginning with De- 
cember 1, 1910, and ending with November 30, 1911, was, in ac- 
cordance with the requirements of chapter 235 of the Acts of the 
year 1906, presented to the General Court in January last, and a 
copy of this financial abstract is printed as Appendix No. 5. 

The more detailed statement of its doings required by said chap- 
ter for the calendar year 1911 in relation to the Metropolitan Water 
Works, is herewith presented. 

The Metropolitan Water Loans authorized for the construction 
and acquisition of works have amounted to $42,090,000. To this 
sum are added the proceeds from the sale of property by the Board, 
and these amounted on January 1, 1912, to $298,856.71. The 
total amount, therefore, which the Board has been authorized to 
expend is $42,388,856.71. The amount of expenditures approved 
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by the Board for payment out of the Metropolitan Water Loan Fund 
was, for the year 1911, $385,920.88, and the total amount so ap- 
proved for payment since the beginning of the work up to January 
1, 1912, has been $41,932,850.44. There was accordingly a balance 
remaining at the beginning of the year 1912 amounting to $456,- 
006.27. 

The Treasurer of the Oommonwealth has issued from time to time, 
on the request of the Board, bonds to the amount of $41,738,000. 
These bonds were issued for terms of thirty-nine and one-half and 
forty years from the date of issue, and bear interest at the rate of 
3 per cent, and 3% per cent, per annum. The sinking fund estab- 
lished for the payment of the bonds at maturity amounted on Janu- 
ary 1, 1912, to $8,953,437.44. 

The increase in the debt, during the calendar year, as represented 
by the Metropolitan Water Loans outstanding, was $340,000. The 
increase of the sinking fund for the payment of the debt at maturity 
was during the same period, $863,534.53. There has been, there- 
fore, a decrease of the net debt during the calendar year amounting 
to $523,534.53. 

The amount approved by the Board for the maintenance and op- 
eration of the Water Works for the year 1911 which was paid out of 
the annual assessments, was $362,819.46. 

The assessments for the year 1911 for the payment of interest on 
the bonds, for the sinking fund requirements and for the expenses 
of operation and maintenance of the Water Works, which were levied 
upon the various cities and towns in the Metropolitan District, 
amounted to $2,333,021.97. 

(1) Metropolitan Water Loans, Receipts and Payments. 

The loans authorized for the construction and acquisition of the 
Metropolitan Water Works, the receipts which are added to the 
proceeds of these loans, the expenditures for the construction and 
acquisition of works, and the balance available on January 1, 1912, 
have been as follows : — 
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Loans aathoiized under iMsts prior to 1911,^ . $41,778,000 00 
Loan under ehi^ter 464 of the Acts of 1911, 
for the extension of the Sonthem High Ser- 
vice, 212,000 00 



Beceipts frcnn the sales of property appHeable to the eon- 
straction and acquisition of works: — 
For the year ending December 31, 1911, . $10,282 67 
For the period prior to January 1, 1911, . 198,574 04 



$42,090,000 00 



Receipt from town of Swampscott for admis- 
sion to tiie Metropolitan Water District paid 
into Loan Fund (St 1909, c 320), . 



$208,856 71 



90,000 00 



298,856 71 



$42,388,856 71 



Amount approved by the Metropolitan Water and Sewerage 
Board for payments out of the Water Loan Fund : — 
For the year ending December 31, 1911, . $385,920 88 
For the period prior to January 1, 1911, . 41,546,929 56 



41,932,850 44 



Balance January 1, 1912, $456,006 27 

(2) Issues of Metbopolttax Wateb Loax Bokbs. 

The Treasurer of the Commonwealth, under the authority given 
him to issue from time to time, on the request of the Board, nego- 
tiable bonds to an amount not exceeding $42,090,000, to be desig- 
nated the " Metropolitan Water Loan,^^ has sold bonds to the amount 
of $41,738,000. The list of bonds sold prior to the year 1910 is 
given in the Ifinth Annual Eeport. The bonds sold in the year 
1911 are as follows: — 



Date of Sale. 



Amount 

of Bonds 

sold. 



Rate of 
Interest 

(Per 
Cent.). 



Price 
receiyed. 



Date due. 



Premium. 



Jan. 30, 1911. 
Aug. 4.1911. 
Aug. 17. 1911. 



$200,000 


3H 


100.036 


Jan., 1951 


40.000 


3H 


100.000* 


Jan., 1951 


100.000 


8H 


100.000 > 


Jan., 1951 



$72 00 



1 For complete statement of Loans authorised prior to 1911, see Tenth Annual Report. 
> Not issued or delivered until 1912. 
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Prior to May 1, 1906, all premimns reoeiTed from the sales of 
bonds were applied to the pajment of the current charges in re- 
duction of the annual assessments, but since that date, under the 
provisions of chapter 337, Acts of 1906, they have been paid into the 
sinking fund« 



(3) METBOPOLITAJf WaTES LoAH SdTKIHO FuiTD. 

The sinking fund established by the Treasurer of the Common- 
wealth has amounted at the end of each year to sums as* follows : — 



Deeember 31, 1395, 
Deeonber 31, 1896, 
Deeember 31, 1897, 
Deeember 31, 1898, 
Deeember 31, 1899, 
Deeember 31, 1900, 
Deeember 31, 1901, 
Deeember 31, 1902, 
December 31, 1903, 



$226,286 05 
699,860 70 
954,469 00 
1,416,374 29 
1,349,332 97 
1,573,61^ 72 
1,662,426 95 
2,256,803 81 
2,877,835 59 



Deeember 31, 1904^ 
Deeember 31, 1905, 
Deeember 31, 1906, 
Deeember 31, 1907, 
Deeanber31, 1908, 
December 31, 1909, 
Deconber 31, 1910, 
Deeonber 31, 1911, 



$3,519,602 92 
4,207,045 69 
4,897,822 62 
5,643,575 69 
6,419,283 28 
7,226,262 31 
8,089,902 91 
8,953,437 44 



(4) Annual Assessments and Receipts. 
Assessments for the year 1911 amounting to $2,333,021.97 were 
required for the payment of the interest on the bonds issued by the 
Conmionwealth, the sinking fund requirem^its and the expenses of 
operation and maintenance of the Water Works. The requirements 
were: for interest, $1,415,881.26; for the sinking fund, $515,369; 
for serial bond, $5,000; and for maintenance and operation, $396,- 
771.71. These assessments were made by the Treasurer of the Com- 



monwealth upon ti 


le various municipalities as louows: 




Arlington, . 


$18,249 50 


Nahant, 


$5,308 47 


Belmont, . 


7,439 82 


Newton, 


6,476 92 


Boston, . • 


, 1,825,362 87 


Quincy, 


54,410 43 


Chelsea, 


50,649 44 


Revere, 


26,022 35 


Everett, . . 


47,962 56 


Somerville, 


115,094 29 


Hyde Park, 


1,288 44 


Stoneham, . 


11,255 28 


Lexington, . 


8,238 55 


Swampseott, 


10,651 30 


Maiden, 


43,828 06 


Watertown, 


18,569 01 


Medford, . 


30,159 23 
21,200 18 


Winthrop, . 


14,819 25 


Melrose, . 






Milton, 


16,036 02 




$2,333,021 97 
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The comparatively smaller sums assessed upon the city of Newton 
and the town of Hyde Park were owing to the fact that neither of 
these municipaKties had reached the safe capacity of its own sources 
of water supply, and neither had been furnished with water. 

The proceeds from the operations of the Board, exclusive of the 
proceeds from sales of property and of water, are required by statute 
to be applied to the payment of the interest, the sinking fund re- 
quirements and expenses of maintenance and operation of works. 
These for the year 1911 amounted to $28,408.82. 

The amount approved by the Board for the maintenance and opera- 
tion of the Metropolitan Water Works was, for the year 1911, $362,- 
819.46. 

(5) Supplying Wateb to Oittes and Towns outside of Dis- 

TBIOT AND TO WaTEB COMPANIES. 

Sums have been received during the year 1911 xmder the pro- 
visions of the Metropolitan Water Act, for water furnished, as fol- 
lows : — 

Town of Framingham, $1,969 15 

Town of Revere (on account of water furnished to the town of 

Saugns for 1909 and 1910), 610 00 

United States Government, 2,093 27 

Town of Wakefield, 3,748 79 

Westborough State Hospital, 1,588 32 

City of Worcester, 1,810 76 

$11,820 29 

The sums so received prior to March 23, 1907, were annually 
distributed among the cities and towns of the District, but since 
that date, in accordance with the provisions of chapter 238 of the 
Acts of 1907, the sums so received have been paid into the sinking 
fund. 

(6) EXPENDITTJEES FOB THE DiFFEBENT WoBKS. 

The following is a summary of the expenditures made in the va- 
rious operations for the different works: — 
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CoNvrxucnoN ahd AcQuuinoir or Woaxs. 



▲dministimtkm «pplieable to all parte of tbt 
■truetioii and MquisHion of tb« ivorks, . 
Wachuaett Dam and Rcienroir: ~ 

Waehwett Dam, 

Power plantt ....... 

FOwier hona e floor* ...... 

North Dika, 

South Dike, 

BemoYal of aofl, 

Beloeatkm of raUroade, 

Roads and bridcee, 

Real estate, 

Damages, real estate not taken, business and loss 
ofwases, 

Other expenses, 



Improvinc Wachusett watcnhed, 
Wachusett Aqueduct, 
Sudbury Reservoir, 
Ptotection of Sudbury supi^. 
Improving Sudbury watershed. 
Protection of Cochituate supply. 
Improving Cochituate watershed. 
Improving Lake Cochituate, . 
Pipe lines. Dam No. 8 to Dam No. 1, 
Pipe line, Rosemary siphon, 
Weston Aqueduct: — 

Aqueduct, .... 

Reservoir, .... 

Real estate, taxes and other expenses, 



Distribution ssrstem: — 

Low service: -> 
New 48-inch main, Section 31, 
Section 38, Tunnel (East Boston main). 
Pipe lines and connections, 
Pumping station, Chestnut HiU, 
ResOTvoir, Spot Pond, 
Gate-house and connections. Chestnut 

Reservoir, 

ReiU estate and other eocpraises, 

Northern high sOTvice: — 
Pipe lines and connections, 
Spot Pond ptunping station, . 
Fells Reservoir, Stoneham, 
Bear Hill Reservoir, Stoneham, 
Real estate and other expenses, 

Amounta carried forwarit . 



Hill 



For the Tear ending 
December SI, 1911. 



From Beginning of Woric 
to December 81, 1911. 



15,873 80 



fion 

104,896 84 
8,168 78 



82 85 



113,658 04 



4,505 95 



$16,383 39 
3.178 78 



280 



054 10 



I 20.519 02 $123,037 79 



$294,326 87 



$2,878,206 05 

106,831 70 

8,168 78 

792,264 68 

137,075 55 

2,536.612 66 

881372 45 

547367 76 

3,240,271 91 

532347 07 
8,547 92 



11,109.966 53 

235,634 72 

1,797,948 85 

2.923,146 96 

129,190 86 

95,711 84 

9,000 00 

8.860 68 

104,141 29 

48,4n 48 

23,142 98 



$2,353,820 11 
289,001 82 
206.668 18 



2.849.490 11 



$162,698 06 
48.705 66 

1.795.163 75 
462.572 19 
582.188 73 

65.480 88 
92.938 97 

528.439 86 

291.829 35 

141.892 94 

38,267 70 

14.838 05 



$4,224,516 14619,689,032 67 
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CONSTBUCnON AND ACQTTISITlbN OF WOBXS. 



For the Year ending 
December 31, 1911. 



From Beginning of Work 
to December 31,^1911. 



AmounU brought forward. 

Distribution system — Conduiei. 

Southern high service: — 
Pipe lines and connections, 
Section 39 (Hyde Park connection). 
Pumping station. Chestnut Hill, 
Forbes Hill Reservoir, Quincy, 
Waban Hill Reservoir, Newton, 
Real estate and other expenses, 

Northern extra high service. 

Southern extra high service: — 
Pipe lines and connections, 
Hyde Park connection. 
Section 40, .... 

Section 41 

Hyde Park Pumping Station, 
Real estate and other expenses, 

Weston Aqueduct supply mains. 

Meters and connections. 

Improving Spot Pond Brook, 

Glenwood pipe yard, . 

Chestnut Hill pipe yard, . 



Stock — pipes, valves, castings, etc., purchased 
and sent first to storage yaxda, and later trans- 
ferred, as needed, to the various parts of the 
work: — 

Amount received, 

Transferred from storage yaxda to the various 
sections of the work and included in costs of 
special works, 

Deduct excess of transfers oyer amount pur- 
chased during year, 

Diversion of water. South Branch of Nashua 

River,! 

Acquisitk>n of existing watw works: — 
Reimbursement city of Boston, partially con- 
structed Reservoir, 

Boston water works, taken January 1, 1898, 
Spot Pond taken from Maiden, Medford and 

Mehose, 

Waban Hill Reservoir purdiased from Newton, 



AmounU carried forward. 



t20,519 02 1128,037 79 



10,M8 43 


526.719 49 


48.740 03 


48,759 63 


80,874 71 


368.569 41 


/ ^^ 


90.003 49 


- 


61.592 11 


- 


10.226 36 


100 82 


101,808 50 



70 71 

29,958 48 

14,720 54 

7.358 54 

7,032 78 

70,589 92 

5,000 66 



14,224,516 14 $19,689,082 67 



22.881 81 



166,949 74 



79.624 89 





29,953 48 




14,720 54 




7,358 54 




7.092 95 




1,030,015 50 




80.685 35 




3.99123 




33.100 59 




11.311 26 


275,558 24 






1398.596 03 






$2,538,091 71 




2.400.571 70 


12,675 15 




- 


$1,157,921 59 




12,768.948 80 




1.240.229 62 




60,000 00 


8385,920 88 


$15,227.100011 



6,682,396 47 



137.520 01 



1,363,935 31 



^ Of the total expenditures from the beginning of the work, the sum of $150,939.89 is for Clinton 
age system. 
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ICAOmHAMCB JJTD OpBKAXIOV. 



For the Year ending 
December 31. 1911. 



AdniotftnC&o&f ... 
OtiKnl tuim iltitm. 
TMMi Mid other eKpeneei , 
W — htt i tt Bfienroir Depertment: - 
fliineiinfenileiine ... 

9QwWmifY$ • • • • 

Prot«otkm of f apply» . 
BuUdind *nd froundi, 
WiMbiuett Dmd, . 
Wftobuaett Aqueduet, . 
Clinton §9W9n^ fyitem: — 

Pumpiog f tfttioD, 

Seweni, foreenf and filter-bedf , 
Sanitary inf peotbn, 
Swamp drainage, . 
Power plant, .... 



Amount earriii forward t 



18,234 25 
6,298 11 
8,449 94 
3,889 03 
8,044 19 
8.088 44 
4,888 96 

2,894 18 
8.943 69 
867 43 
2,714 28 
2.399 27 



$12.414 86 
,31.68128 
*36.900 66 



62.449 82 



$132,336 31 
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For the Year ending 
December 31. 1911. 



Amount brought forwari. 



Sudbury Department: — 
Superintendence, Framincham office, . 
Ashland Reservoir, .... 
Hopkinton Reeorvoir, .... 
Whitehall Reservoir, .... 
Framinaham Reserroin Noa. 1, 2 and 8, 
Sudbury Reservoir, 

Lake Cochituate, 

Marlborough Brook filtera, 

Pegan filters, 

Sudbury and Cochituate watersheds, . 
Sanitary inspection, .... 
Cochituate Aqueduct, .... 
Sudbury Aqueduct, .... 

Weston Aqueduct, 

Improving Lake Cochituate, 



Distribution Department: — 

Superintendence, 

Arlington pumping station, pumping senrioe 

Chestnut Hill low-service pumping station, pumping service, . 
Chestnut Hill high-service pumping station, pumping service, . 
Spot Pond pumping station, pumping service, .... 
West Rozbury pumping station, pumping service, 

Arlington standpipe, 

Bear Hill Reservoir, 

Chestnut Hill Reservoir and grounds, 

Fells Reservoir, 

Forbes Hill Reservoir, 

Msrstic Lake, conduit and pumping station, .... 

Mystic ResOTVoir, 

Waban Hill Reservoir 

Weston Reservoir, . 

Spot Pond, 

Buildings at Spot Pbnd, 

Pipe lines: — 

Low service, 

Northern high service, 

Southern high service, . . ..... 

Supply pipe lines, 

Buildings at Chestnut Hill Reservoir, 

Chestnut Hill pipe yard, 

Glenwood pipe yard and buildings, 

Stables. . : 

Venturi meters, 

Measiirement of water, 

Arlington pumping station, buildings and grounds, . 



Total for maintaining and operating works, 



110,131 63 
1,240 19 
1,599 24 

498 80 
7,015 35 
5,538 34 
4,806 68 
1,443 63 
2,720 15 

715 54 
3,143 51 
4,047 36 
6.968 19 
4.967 60 
7,874 58 



14,506 68 

6,958 61 

38.235 86 

33.202 50 

12,180 45 

6.203 76 

45 00 

143 00 

10,789 82 

708 54 

1.926 19 

1,900 23 

015 74 

298 25 

2.536 63 

7.832 53 

159 14 

15.588 18 
3.829 42 
4.459 18 

755 01 
1,508 13 
1.841 10 
3.897 55 
5.641 32 

919 58 
1,273 47 

338 51 



1132,335 31 



62,329 77 



188,154 88 



1382,819 46 
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(7) Detailed Financial Statement undeb Meteopolitan 

Wateb Act. 

The Board herewith presents, in accordance with the requirements 
of the Metropolitan Water Act, a detailed statement of the expendi- 
tures and disbursements, receipts, assets and liabilities for the year 
1911. 

(a) Expenditures and Disbursements. 

The total amount of the expenditures and disbursements on ac- 
count of construction and acquisition of works for the year beginning 
January 1, 1911, and ending December 31, 1911, is $385,920.88, 
and the total amount from the time of the organization of the Met- 
ropolitan Water Board, July 19, 1896, to December 31, 1911, is 
$41,932,860.44. 

For maintenance and operation the expenditures for the year have 
been $362,819.46, and from the beginning of the work, $4,587,- 
988.24. • 

The salaries of the commissioners, and the other expenses of admin- 
istration, have been apportioned to the construction of the works and 
to the maintenance and operation of the same, and appear under each 
of those headings. 

The following is a division of the expenditures according to their 
general character : — 



Obnubal Chabactbb or Expsndztttbbs. 


For the Tear ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


CoNaTBUcnoN or Wobks and AoaTnnnoN bt 

PUBCHASB OB TAKXtTQ. 

Adminiatration, 

Comminionera, 

Secretary and auditor, 

Gierke and stenographers, 

Legal servioee, 

Traveling, 

Stationery and printing, 

Postage, express and telegrams, .... 

Furniture and fixtures, 

Alterations and repairs of buildiogB* 


«2,838 33 

760 00 

1.709 37 

88 30 

482 20 

140 00 

95 

60 


$123,143 68 

61.342 03 

64.342 21 

2,360 00 

8,712 87 

13,700 22 

3,057 17 

4.289 69 

6.79156 


AmounU carried forward, 


16.424 74 


$271.788 23 
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From Beginning of Work 
to Deoembw 31. 1911. 



AmounU brought fcrwardt .... 

Adminialrmtion — Oonefaided. 
Telephone, lighting, himting. water a&d eart ci 

building, 

Bent and taxes, main office, 

Miecellaneoiia 



Bnginetring, 
Chief engineer and department engin e w a, 
Principal aaustant engineers, . . . . 

Engineering assistants, 

Consulting engine«8, 

Inspectors* 

Architects, 

Railroad and street car travel, . . . . 

Wagon hire, 

Stationery and printing, 

Postage, express and tdegrams. . . . . 
Engineering and drafting instruments and tools, . 
Engineering and drafting supplies. 
Books* maps and photographic supplies. 

Furniture and fixtures, 

Alterations and repairs of buildings: — 

Main office 

Bub-offices, . 

Telephone, lighting, heating, water and care of 
buildings: — 

Main office, 

Sub-offices. 

Bent and taxes, main office, 

Bent of sub-offices and othtf buildings* 

Field offices and sheds, 

Clinton office building, 

Unclassified supplies, 

Miscellaneous expenses, 

Con^ru^ion, 
Preliminary work (borings, test pits and other 
investigations): — 

Advertising, 

Labor, 

Other prdiminary work as i^ven in detail in 
preceding annual rep(»t, 

Contracts, Wachusett Reservoir: — 
Contrtfts completed and final payments made 

priorto January 1, 1911, 

McBride & Co., Stillwater improvement, . 

Sundry bills paid under this contract* . 

AmcuiUa eatried /ortoardt 



$5434 74 



m 91 

146 90 

30 91 



$70 92 

9,37146 

12,503 70 

590 00 

5,875 15 

173 07 

208 04 

100 

224 35 

85 43 

117 39 

1 65 

1 70 



815 88 

300 

438 60 



307 50 



188 08 
73 48 



15373 80 



23.363 02 



161 56 



129,398 28 



8871.738 23 



12,201 27 
6,767 60 
4.619 68 



8894^26 87 



1307,548 88 

163,485 64 

1.058.585 50 

36.135 07 

308,746 30 

36.161 19 

37.751 30 

45.337 53 

37,031 13 

7.731 00 

19.533 88 

25.104 93 

7.167 33 

14.980 11 

14,111 09 
3.939 36 



37.370 35 
19.670 83 
17.071 55 

4,526 74 

1.374 49 

9.866 87 

8.264 87 

9.300 25 
2.089,675 45 



$6,749 97 
118.831 80 

36.699 09 



162.280 86 



$5,406,738 30 

28.314 67 

8.552 11 



$5*433.605 08 $2,546,283 18 
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Gbnbbal Charactbb or ExpsifDiruBBt. 



For the Year ending 
December 31, 1911. 



From Beginning of Work 
to December 31, 1911. 



AtnounU brottght forwarit 



Corutruelion — Con. 
Contcaeta, WaehuMtt Reaarroir — Con, 
For Power IMant: — 
Buildws Iron Foundry, castings, 
Builders Iron Foundry, Venturi meters, . 
Davis & Famum Bifg. Co.. caatings, 
The Fairbanks Co., hydraulic lift valves, 
Florence Iron Works, castings, 
Nilea-Bement Pond Co., traveling crane, 
S. Morgan Smith Co., hydraulic turbine. 
Standard Underground Cable Co., cables, 
U. S. Cast Iron Rpeand Foundry Co.» castings, 
S. Morgan Smith Co., hydro electric plant, . 



Contracts completed, improving Wachusett Water- 
shed, 

Contracts completed, Wachusett Aqueduct, . 
Contracts completed, Sudbury Reservoir, . 
Contracts completed, jxrotection Sudbury sup- 
ply 

Contracts completed, improving Lake Cochituate, 
Contracts completed, protection Cochituate sup- 
ply 

Contracts completed, Rosemary siphon. 
Contracts completed, pipe line, Dam No. 3 to Dam 

No. 1 

Contracts completed, Clinton sewerage system, . 
Contracts. Weston Aqueduct: — 
Contracts completed and final payments made 

prior to January 1. 1911, 

Contracts, Distribution System: — 
Contracts completed and final payments made 

prior to January 1. 1911, 

James L. Bryne, laying water pipes Sect. 40, 

southern extra high service 

Buildera Iron Foundry, Venturi metera and 

recorders, 

Chas. M. Callahan, lasring urater pipes Sect. 35, 

northern extra high service 

The Hodge Boiler Works, 80-inch steel pipes for 

Weston Aqueduct supply mains, 
Robb Mumford Boiler Co. (Robb Eng. Co., Ltd., 
Assignee) two boilera for Chestnut Hill low- 
service pumping station, 

Michael Russo, laying water pipes on Sect. 37, 

low-service pipe lines. 

Standard Cast Iron Pipe and Foundry Co., 
special castings. 

Amounts carried forward^ ..... 



129^28 



|1,M2 85 
8,760 00 
1,810 68 
6,108 00 
2,681 88 
2,600 00 
1,260 00 
1,378 1& 
1,340 84 

81,639 62 



812,292 16 

1,474 40 

225 92 

3,726 67 

10.448 00 
1,262 92 
2,378 84 



82,601 46 



85,483.806 08 82,648,283 18 



81,682 86 




3,760 00 




1,610 68 




6,108 00 




2.66188 




2.600 00 




1.260 00 




1,878 10 




1.340 64 




61.639 62 






6,616.208 63 






11,893 76 




1,447,208 56 




1,645,028 33 




9,000 00 




60.657 46 




9,000 00 




5,916 98 




17.240 22 




68,878 22 




2.376.004 64 


84,981.287 94 




12,292 16 




1.474 40 




4,518 30 




3,726 67 





831.807 80 8111.999 73 



10.448 00 



13.086 10 



5.988 45 



85.032.820 91 813.611.317 73 
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GaansKAi. 



Fbr tke Tear cBdii« 
December Si, tfU. 



Frhb 
to 



xrnjV 



a BepuunK of Woi 
Deoemberil, mi. 



— dm. 

ConCracte, Dubribmtiam. Sif&lem — Coo. 
B. F. Sturterant Co^ AmI eoonaeuBer far Cheetr 

nUt Hill low-aerviee pampoc tatiop, 
U. S. Cmst Ixtm Pipe and Fofundiy Oo^ 9edal 

GBStillSB, 

Gamaadk WiilJamw, laying nater pqtet <m Seet. 
33, northern hi^ aervioe. . . . . 

Cavanaeh Bras.. Uying irater pqMi on Sect. 6, 

Weeton Aqneduet aappty mains, 
Andrew M. Ciimck, Us^ng nater pqMs on Sect. 

41, southern extia hii^ service, 
De Vincenxi A Bsmffoldi, laying water iripeson 

Sect. 36, northern extra hi^ serrioe, 
Joseph Hanreddy, laying water i^ws on Sect. 

7, Weston Aqueduct siq^^ mains, 
HoUy Murafaeturing Co., pmnpinc engine for 

Chestnut Hill high-service pnmping station, . 
Pratt A Cady Co., irater valves, 
Michael Ruseo & Boa, for laying irater P4»es on 

Sect. 30, south^n high service. 

Deduct value of inpes, valves, etc., included in 
above list, tranafened to maintenance account 
Deconber 31, 1900, 

Additional work: — 

Labor, 

Professional services, medical services, analyses, 

etc., 

Traveling 

Rent, 

Water rates, 

Freight and express, 

Jobbing and repairing, 

Tools, machiQary, appliances and hardware 

supplies 

Electrical supplies 

Castings, ironwork and metals, .... 

Iron pipe and valves, 

Blasting supplies, 

Paint and coating, 

Fuel, oil and waste, 

Lumber and field buildings, .... 

Drain pipe, 

Brick, cement and stone, 

Sand, gravel and filling, 

Amounta carried forwari, 



111,807 » |1U,9I» 73 9^janjS» 01 S13,C11^7 73 



1,740 00 

S7,a87 67 



3,916 67 



3,755 40 



49,755 75 

35,000 00 
3,603 15 

13,583 30 



132,206 03 

827 75 

67 63 

245 00 

637 60 
503 89 

5.857 47 
1.759 93 
4.082 66 
4.552 38 

872 52 

483 23 
1,661 27 

821 36 
3.794 45 

903 48 



200,919 03 



$58,776 65 1312,918 76 



1,740 00 
57,267 67 
14.721 27 

40.577 77 

3,755 40 

3,233 31 

102.055 94 

85.000 00 
3.603 15 

13.583 30 



$5,358,358 72 



8,139 77 



5,355,218 95 



$828,812 75 

4.506 74 
2.815 43 

4.322 22 
1.454 77 

14.500 17 
10.449 97 

90.101 44 

7.323 86 
91.341 69 
80.314 78 

1,950 15 

5.471 98 
12.661 35 
91.673 15 

9.557 16 
35,292 40 

8,506 83 



$1,801,058 84 $18,966,686 68 
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ObNBEAL CBAmACTBB Or ExPBKDirUKBS. 



For the Tear ending 
December 81, 1911. 



From Beginning of Work 
to December 31, 1911. 



Am&unti brtmgkt fanoari, 

Comtrttdion — Oon. 
Additional woric — Con, 
Municipal and corporation work. 

Police eervioe. 

Sanitary incpeotion, .... 
JudgmenU and ■etUements for damage*. 
Unelaatified suppliee, .... 
HicoeUaneouf expeneec 

Legal and expert: — 

Expert •enrioee 

Court expenaee, 

Hiccellaneoue expeneei. 

R4alB$taU. 
Legal and expert: — 

Legal •ervioee 

Conveyancer and aseistanti. 

Expert* 

Appraiiers. 

Court expenses. 

Counsel expenses, .... 

Conveyancing supplies. 

Conveyancing expenses. 

Miscellaneous expenses. 
Settlements made by Board, . 

Judgments. 

Taxes and tax equivalents, . 

Care and disposal, 



Damagea to Real EaUUe not takent to BuainMs and 

on Account of Low of Waget, 
Legal and expert: — 

Legal services, 

Expert services 

Court expenses. 

Miscellaneous expenses 

Settlements, 

Judgments. 



daima on Account of Diveraion of Water. 
Legal and expert: — 

Legal services 

Expert services, 



S58,nO 85 1312,918 76 



145 67 



1.046 11 
1,898 31 



61.366 74 



$1401,05884 818.966,586 68 



Amounte carriei forward, 



1217 00 



75 00 



300 

39 35 

800 

11,294 03 



11.636 38 



$885,980 88 



220.810 34 

210.801 74 

13.107 09 

53,124 26 

19,023 41 

7,552 56 



1,825.478 24 



$4,668 82 

1,862 66 

1.317 20 

185 80 



8.034 48 



$4,736 31 

110,861 97 

18.008 93 

22,407 75 

11.139 43 

43 25 

3,193 53 

6.017 29 

4.334 15 

8.439.659 10 

170,716 24 

68.182 41 

86,901 14 



3.946,201 50 



$1,130 67 




2,857 62 




15.394 34 




125 00 


• 


415,513 65 




116.733 42 






551.754 70 



$3,774 98 
19.339 69 



$23,114 67 $25,298,006 60 
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GnnouLi. CwLxMAcrmM or Kaf b «m tc 



For tfa* Tear ending From BeginmQf ol Work 
Sl.lflL to DwMnberll, 191K 



S3IS,IS0 88 tS4U CT ty. tfUJW H 



Cimimu am 
LeeBl and 
Court 

JusoelluiBOiis 
Settlements. . 
Judgments, 



of 
Legal and expert: — 



^retar— Oott. 



IFeter WcHtt. 



Court expenses, 
MisoeUaneoos expenses. 
Settlements and judgments. 



Relocation Central Mtueaekutetta RaHroci. 
Settlfflnents. 



Total amount of construction expenditures, . 



. 1385,920 88 



90,779 « 

1,»»» 

017.350 00 

230.960 67 



1.1S3,«6 41 



11.878 89 

13.569 83 

39.738 38 

1.470 94 

16.287,100 01 



15.373.748 04 



m.597 39 



$41,933,850 44 



General Chabactkb or Expenditubbs. 



For the Year ending 
December 31, 19U. 



Maintenance and OPEXtATxoN of Wobks. 
Adminiatration: ^ 

Commissioners. 

Secretary and assistants 

Rent, . 

Repairs of buttding, 

Fuel, . 

lighting, 

Care of building, 

Postage, 

Printing, statbnery and office supplies. 

Telephones. * . . 

Traveling expenses, 

Miscellaneous expenses, 

General supervision: — 

Chief engineer and assistants, 

Rent, 

Amounle carried fonoardt . . . 



$4,666 67 


5.110 80 


542 38 


70 52 


42 19 


87 18 


850 87 


1.454 82 


75 89 


109 68 


70 10 


$25,611 00 


1,627 20 



$12,580 60 



$27,238 30 $13,580 60 
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GmraxAL CKiXAcm or EzPBMDinrEB*. 



For the* Year ending 
Decembw 31. 1911. 



Amounit brought fonoori, 

ILtlKTBlffAHCB AHD OpBSATXOS OT WomSi-' CoH, 

Otntral raperviiion — Con, 

Bepain of building, 

Fuel. 

lighting, 

Care of building, 

Printing, atationery and oflSoe rappliea, .... 

Telephones, 

Traveling expenaea, 

Miaoellaneous ezpeniea, 

Pumping aerviee: — 

Labor, 

Fuel, . 

Oil, waate and packing, 

Repairs, 

Small supplies, 

Rent, West Roxbury pumping station, .... 

Reservoirs, aqueducts, pipe lines, buildings and grounds: — 

Superintendents, 

Engineering assistants, 

Sanitary inspectors, 

Labor, pay roll, 

Labor, miscellaneous, 

Alterations and repairs of pumping stations. 

Alterations and repairs of other buildings and structures, . 

Automobiles, 

Brick. 

Brooms, brushes and janitor's supplies, .... 

Castings, ironwork and metals, 

Cement and lime, 

Drafting and photo supplies, 

Fertilizer and planting material, 

Freight and express, 

Fuel, 

G3l)sy moth supplies, 

Hardware, 

Hay and grain, 

Horses, 

Lighting, 

Lumber, 

Machinery, 

Points and oils. 

AmounU carried fortoarit 



127,238 20 $12,680 00 



007 59 
120 60 
112 34 
1.051 10 
154 00 
005 10 
829 18 
521 60 
755 00 



$58.690 44 

33.197 54 

1.405 88 

1,590 29 

1.220 38 

704 05 



$0.784 97 

8,714 77 

3,187 00 

120.194 17 

1.970 21 

382 43 
1.452 49 
1.874 70 

223 30 

89 13 

1.419 44 

520 40 

172 34 
1.230 17 

320 27 
2.890 50 
2.044 34 

727 79 
1.922 19 

202 50 

477 05 

1.800 08 

4 91 

945 12 



31.501 29 



90.781 18 



$105,082 99 $140,873 07 
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AND 



BOARD. 



3; 



GrTTO*!. 



F^%WT« 



Sl^WU 



IMUSStI IUM^« 




Tools 

Vchieles. hirn ww and fittingm. 

Mmueipal and 

lllBCWUlUiBOQB ' 

Coatacts: — 

Henry Spinadi Cisatxweds^ Co^ oontneC If-M, im pton w iu ent of Lake 
Cochitnate (rarfftoe-wmter druas in fVMnmgham, Xmtick mud Waj^ 
land) 

Builden Iroa Foundry, emtmet 3S7-M, Cor one Ventmt meter for Ranr> 
voir Department, 



I 



PBjrments in lien <tf taxes. 



Total expenditures for maintenanoe and opention. 



MU 

tnes 

SHOT 
IttIM 



S,355 4S 



1,350 00 



i8s«in5» 

3S«7M80 
|38S«819 4« 



(&) Receipts. 

The total amount of receipts from the operations of the Board 
and from sales of property for the year beginning January 1, 1911, 
and ending December 31, 1911, is $50,511.78, and the total amount 
from the time of the organization of the Metropolitan Water Board, 
July 19, 1895, to December 31, 1911, is $765,484.84. The general 
character of these receipts is as follows : — 
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Obnbral CHABAcrm or Rsckpts. 



For the Year ending 
December 81, 1011. 



From Beginninc of Work 
to December 31, 1011. 



For distribution bftok to Dietriot: — > 
Feee for admiMion to District, .... 
Water fumiihed to eitiea and towna outaide of 

District 

Water furnished to water companies, . 



To the credit of the loan fund: — 
Real estate and buildings, . 
Tools, supplies and reimbursements, . 
District entrance fees (Swampscott). . 



To the credit of the maintenance fund: -> 
Tools, supplies and reimbursements, . 



To the credit of the sinking fund: — 
Water furnished to cities and towns outside of 

District and to water companies, . 
Forfeiture for contracts awarded but not exe- 
cuted, 

Rents, 

Land products, 

Unclassified receipts and interest. 



Total receipts, 



185 00 
10,247 67 



$10,382 07 



120.008 87 



90,008 87 



111,820 20 



1,024 82 

0.075 08 

100 00 



20.226 24 



$50,611 78 



$02.265 00 

90.464 77 
87.145 88 



$210,865 65 



$44.074 34 

164.782 37 

90.000 00 



206,856 71 



$46.778 94 



46.778 94 



$82,619 04 



500 00 




96.697 10 




67.601 89 




8,565 51 






199,983 54 


• 


$765,484 84 



The foregoing receipts have been credited to the various objects 
or works, as follows : — 



SouBCBs or RacsiPTs. 


For the Year ending 
December 81, 1911. 


From Beginning of Work 
to December 31, 1911. 


Admission into Metropolitan Water District 






(Quincy, Nahant, Arlington, Stoneham, Mil- 






ton. Lexington and Swampsoott), . 


- 


$182,265 00 


Supplying water to cities and towns outside of 






Water District (Swampscott. Revere, LeziDg- 






ton, Wakefield, Cambridge, Framingham, 






Westborough State Hospital, Worcester and 






U. S. Gov]|Bmment), and to water companies 






(Framingham, Milton and Revere), 


$11,820 29 


160.219 69 




til ft9fl 9fl 


_ ._ tlliQ A%k Ml 










. $11,820 29 


$342,484 69 
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SOITBCSS OF RbCKPTS. 



For the Tear endioc 
December 314911. 



From Beginning of Woric 
to December 31. 1911. 



AmounU hrougld fonvarit 



Construction and acquttotion of worki: — 

Administration, 

Wachusett Dam, 

Wachusett ResOTvoir, 

Wachusett Aqueduct. 

Weston Aqueduct, 

Sudbury Reservoir. 

Distribution system, 

Diversion of water. Clinton sewerace ssnstem. 
Purchase of ezistiug water works. 

Maintenance and operation of works: — 

Administration, 

Goaeral supervision, 

Wachusett Aqueduct, 

Wachusett Reservoir, 

Power plant, 

Sudbury system. 

Distribution system, 

Clinton seweiafe system 



Total receipts. 



158 54 

277 32 
326 94 



9,656 89 
21 62 



8125 03 
752 25 
2.066 55 
7.530 54 
7.150 76 
2.076 64 
8.177 24 
472 27 



111,820 29 



10.341 21 



28.350 28 



850.511 78 



$343 60 

7.189 57 

140,369 11 

5.204 70 

5.200 13 

10.640 42 

110.997 48 

1.389 46 

18.119 06 



1346 42 

2.005 01 

7.039 33 

40.649 21 

7.150 76 

19.761 11 

4a779 70 

5.815 06 



I342,4M69 



299.453 56 



123.546 60 



1765.484 84 



(c) Assets. 

The following is an abstract of the assets of the Water Works, 
a complete schedule of which is kept on file in the office of the 
Board : — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; police supplies; horses, vehicles, field machinery, etc.; 
machinery, tools and other appliances and supplies ; real estate connected 
with works not completed; completed works, including real estate and 
buildings connected therewith. 



{d) LiahilUies. 

The sums due on monthly pay rolls amount to $1,597.42, and 
there are bills for current expenses which have not yet been received. 
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Amounts on Monthly Estimates, not due untU Completion of Contracts or 

untU Claims are settled. 




UeBridB&Co 

Camoia & Williams. 

De Viooensi A Baruffoldi. 

Joaeph Hanreddy, . 

Cavanagh Bros 

Michael Rumo A Son, . 
Holly Maniifaoturing Company. 
Andrew M. Cuaaok. 

PrattACadyCo 

8. Morgan Smith Co.. 



Contract 283. StUlwater impcovement. Wachuaett 
Reservoir. 

Contract 306. Section 33 of northern hich-senrice pipe 
lines. Distribution Svstem. 

Contract 322, See^n 36 of northon extra high-sov- 
ice {Npe lines. Distribution System. 

Contract 314. Section 7 of the Weston Aqueduct sup- 
ply mains. 

Contract 323. Sectkm of the Weston Aqueduct sup- 
ply mains. 

Contract 341. Section 39 of southern high-service pipe 
lines. Distribution System. 

Contract 312. pumping engine for Chestnut Hill low- 
service pumping station. 

Contract 344. Section 41 of the southern extra high- 
service pipe lines. Distribution System. 

Contract 340. water valyes for Distribution Ssrstem. 

Contract 330. hydro-electrie plant at Wachusett Dam 
in Clinton, Mass. 



1778 091 
200 00 
100 00 

9,774 58 
200 00 

2.397 05 

14.760 00 

662 72 

635 85 

6.850 00 



> Held pending settlement of claims on jKsoount of this contract. 

It is impossible to state the amounts due on the claims of the fol- 
lowing for land damages^ for water rights taken and for damages to 
established business, as nx> sums have been agreed upon, and suits 
are now pending in court for the determination of most of them: — 

Patrick Bradley, Henry i\ Keyes, James E. Welch, Byron D. 
Allen, J. Frank Wood et ah, Asa Knight, Edward F. Merriam, 
Sanford C. Kendall, estate of William H. Vickery, James H. and 
Hannah S. Wood, Francis W. M. Gx)odale, heirs of Willard Morse, 
Caroline R. Braman, Charles G. Rice, Nehemiah W. Rice et al., 
John Ward et ah, heirs of George K. Ward, heirs of Francis Pettee, 
William F. Harbach et al.. Royal S. Wentworth et ah, trustees. 



VI. METROPOLITAN SEWERAGE WORKS. 

The ITorth Metropolitan Sewerage District embraces the cities 
of Cambridge, Chelsea, Everett, Maiden, Medford, Melrose, Somer- 
ville and Wobum, and the towns of Arlington, Belmont, Revere, 
Stoneham, Wakefield, Winchester and Winthrop, and parts of the 
city of Boston and the town of Lexington, — comprising in all 9 
cities and 8 towns, with an area of 90.50 square miles. The District 
has an estimated population, based upon the United States Census of 
1910, as of December 31, 1911, of 545,870. Of the total popidation 
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it is estimated that 88 per cent, or 480,600 people contribute sewage 
to the North Metropolitan System. The total cost of the North Met- 
ropolitan Sewerage Works has been $6,686,891.50. 

The Sonth Metropolitan Sewerage District includes the cities of 
Newton, Quincy and Waltham, and the towns of BrooUine, Milton 
and Watertown, and parts of the city of Boston (including the former 
town of Hyde Park) and the town of Dedham, — a total of 4 cities 
and 4 towns. This district has an area of 100.87 square miles, with 
an estimated population as of December 31, 1911, of 370,580. 
According to the estimates made 65.3 per cent, of this population, 
or 241,865, contribute sewage to the South Metropolitan System. 
The total expenditures for construction of the South Metropolitan 
Sewerage Works have amounted to $8,813,232.53. 

(1) NoBTH Metbopolitan Sewebage System — Constbuction. 

The amount expended for construction on account of the North 
Metropolitan Sewerage System during the past year was $165,695.35. 
The works under active construction during the year were the ex- 
tension of the East Boston pumping station, the erection of a stable 
and locker building at East Boston, and the Maiden and Everett 
sewer extension. 

The work of extending the Deer Island pumping station and in- 
stalling a new pumping engine with its equipment of boilers and 
other apparatus was substantially completed in the preceding year, 
but there was expended on account of the extension, largely in settle- 
ment of contracts, the sum of $19,625.38. The total cost of the 
additions to the building and equipment was $195,373.14. 

(a) East Boston Pumping Station Extension. 

The repairs and extensions to the East Boston pumping station 
which have been in progress were brought so near to completion 
during the preceding year that the building and wharf have been in 
entire use and the engine has been in active operation for regular 
service for the last three months of the past year. The new pumping 
engine, which has a capacity for pumping 100,000,000 gallons of 
sewage per day with a vertical lift of 19 feet, received its final test 
on December 1, 1911. The test was successful and the engine de- 
veloped a duty slightly in excess of that guaranteed by the contractors. 
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The sum of $78,913.36 was expended during the past year on account 
of the appropriation for the extension, and the total expenditures 
have amounted to $242,438.27. This total included $143,633.55 as 
the cost of the building extension, $8,801.87 as the cost of the pile 
wharf, and $90,002.85 as the cost of the pumping engine and appa- 
ratus. 

Some rearrangement of the screens and screen-house will at least 
be required. The original plans of the Board contemplated the instal- 
lation of entirely new screening machinery with the acquisition of 
some additional land in connection with the work. The present 
screens are operated disadvantageously under ground, and their opera- 
tion is diiRcult and unsanitary as well as expensive and uneconomical. 

(&) East Boston Stable and Locker Building. 

A beginning had been made in the preceding year in the erection 
of a building for stable and locker purposes in East Boston on a 
lot between Ohelsea Street and the Grand Junction Baiboad, which 
separates the lot from the East Boston pumping station. The new 
building has a length of 65 feet and a width of 28 feet, and is two 
stories in height. It is built of reinforced concrete and is believed 
to be fireproof. It has accommodations in the stable for 5 horses, 
and the locker portion constitutes the chief headquarters for the main- 
tenance and repair forces of the North Metropolitan System. The 
sum of $4,524.40 was expended for the purchase of the land, and a 
further sum of $14,166.75 has been expended in the erection and 
equipment of the building. 

(c) Maiden and Everett Sewer Extension. 

In accordance with the provisions of chapter 512 of the A-cts of 
1911, the Board purchased from the city of Maiden the main sewer 
extending in Eastern Avenue from the comer of Bryant Street to 
Broadway, and constructed a new sewer in Broadway from Eastern 
Avenue to the boundary line between the city of Maiden and the 
city of Everett. The sewer purchased was about 5,000 feet in 
length, in part 80 inches in diameter and in part 24 inches; and 
the new sewer constructed in Broadway extends a distance of 2,632 
feet, all an 18-inch pipe sewer except 112 feet which consists of 
12-inch pipe. The extension was made particularly for the purpose 
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of proTiding for the drainage of about 80 acres in the southeasterly 
portion of Maiden and about 80 acres in the northerly section 
of Everett- Under the act the Board was authorized to pay to 
the citv of Maiden the actual cost of its sewer in Eastern Avenue 
which was taken, amounting to the sum of $36,480.08, and the cost 
of the sewer constructed has amounted to $21,290.62. Inasmuch 
as this extension was built for the special benefit of the two cities, 
it is provided by the act that the Treasurer of the Commonwealth 
shall, in addition to levying the assessment required by law to meet 
the interest and sinking fund requirements of the North Metropolitan 
System, assess annually upon the two cities in equal shares such 
sums as may be necessary to satisfy the interest and sinking fund 
requirements of the additional bonds which were issued for carrying 
out this improvement. 

(2) SoTJTH Metkopolitan Sewerage System — Construction. 

But little construction was performed during the last year in 
the South MetropoUtan Sewerage System, the amount expended 
being $20,452.89. Nearly all of this sum was expended upon the 
Quincy sewage lifting station which had been nearly completed at 
the close of the preceding year. The building was ready for opera- 
tion early in the past year and a few houses in the Hough's Neck 
section have been connected with the local sewer, from which the 
sewage is lifted so as to be carried into the High-level Sewer. This 
lifting station is operated by electricity generated at the Nut Island 
screen-house. It is expected that the city of Quincy will avail 
itself of the station to a greater extent during the coming year. 
The amoxmt already expended on account of the station has been 
$24,044.60. 

(3) Acquisition of Land and Settlements. 

The Board acquired by taking imder the act of the Legislature 
the main sewer of the city of Maiden in Eastern Avenue and a 
settlement was effected by the payment of the sum of $36,480.08. 
A taking was also made of the right to construct the sewer in Broad- 
way ID the city of Maiden. 
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Takings for Metropolitan Sewerage Works for the Year 1911. 



No. 


Location and Dmcbxftion. 


Former Owner. 


Re- 
ocnrded. 


Purpose of Taking. 


26 
26 


Maiden, — Exictiiur tewer in Eastern 
Avenue from Biyant Street to 
Broadway, a distance of 4,700 feet, 
and rights to maintain, repair, ete.. 
the same. 

Maiden, — Right to construct, main- 
tain, ete., sewer in Broadwav, from 
Eastern Avenue to Everett bound- 

feet. 


City of Maiden. 
Public street. 


mi. 

June 10. 
June 10. 


Additional outiet for sewage 
of Maiden and Everett, 
North Metropolitan Sys- 
tem. 

Additional outlet for sewage 
of Maiden and Everett, 
North Metropolitan Sy»- 
tem. 



(4) North Metropolitan System — Maintenance. 

The cost of the maintenance and operation of the North Metro- 
politan Sewerage Works during the past year was $149,163, 19, 
which included the sum of $865 expended in completing the repairs 
on the East Boston pumping station under the special appropria- 
tion of $40,000. 



(a) Sewers and Pumping Stations. 

The length of the Metropolitan sewers in the North Metropolitan 
System is now 59.92 miles, and the local sewers connected with the 
Metropolitan sewers have a length of 683.05 miles, involving 71,860 
connections. 

The sewage before it is finally disposed of in the harbor off Deer 
Island is lifted, the most of it at least twice and a portion three 
times, by pumping at the four stations, the Alewife Brook, Charles- 
town, East Boston and Deer Island pumping stations. 

The daily average amount of sewage discharged into the harbor 
from the Deer Island outlet was 52,800,000 gallons, which was a 
daily average for each individual of the population contributing 
sewage of 109.8 gallons. This daily average is made larger from the 
fact that a considerable number of the local sewers permit the direct 
introduction of rain water. The total amount of the discharge is 
6,200,000 gallons per day less than that of the preceding year, a 
decrease which is principally accounted for' by the conditions of 
the rainfall. The maximum amount of sewage discharged in any 
one day in the year was 103,000,000 gallons. 
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The pnrnpii^ stadons operated for the North Metropolitan Sever- 
age System are ms fdlows: — 






Iift(F^ct). 



4 
4 

3 

3 



m , ooo ,o>o 

101.000,000 
tt,000,000 



If 
n 
11 

8 

U 



There were obtained for the operation of the pumping stations 
6,900.27 tons of bitmninons coal, which was purchased at average 
prices at the different stations varying from $3.79 to $4.47 per 
gross ton delivered in the bins. 

The sums expended for the labor of engineers and their assistants 
in the various pumping stations of the district amounted to 
$58,005.81, and for fuel amounted to $27,133.44. The total ex- 
penditure for the operation of the stations was $95,568.09. 

The average cost per million gallons of sewage lifted per foot 
at the several stations was $0,135. 



(b) Siphons. 

The siphon introduced in the Metropolitan sewer in Cambridge 
by the building of the subway of the Boston Elevated Railway Com- 
pany, and the siphon called for in the sewer crossing the Alewife 
Brook in Arlington in order to conform to the improvements made 
by the Metropolitan Park Commission, have required constant clean- 
ing and flushing, and a gang of 5 men has been regularly employed 
for a portion of the week for this purpose. Their labor has added 
$1050 to the cost of the maintenance of the North Metropolitan 
System. 

(c) Tanneries and Gelatine and Glue Works. 

The oversight and -care of the Metropolitan sewers, which receive 
the sewage and waste material discharged from the tanneries and 
other manufactories in Winchester, Woburn and Stoneham, have 
involved the employment of a special force consisting of a foreman 
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and r> meiu (\>flataiit deaidiie and dnsimi^ are required in ard^ 
that the sewers ahall not \ye clogged^ and rfa& a^tliTig tanka w&ieii 
bare been imrodoeed at the- vorioua eetabUafamentav in winek &e 
most QhrjeetioTiable matter is deposited b^OTe tbe aoiite3it& are allow^ 
to eait^r tbe sem&n^ cail for eontiinxDiia inspeetion. Tbe sram^iquid 
sindge remoTed inxm the tanks for disposal amounted in tbe jsmr 
to about 6,500 cubic yards. Tbe (iost attending tins work is go great 
aa to inak& tbe present sitoaiion a sefioiis burden to tiie ^Sortk Metro^ 
politan Sewerage District. 

(5) SoTITH MeTBDPOIITA:?' StSTESI MAHTEBirAJCH. 

. The entire cost of maint^ianee dnring tlie past yrar has be«a 
$100,399.39. 

Sewers and Pumping Stations, 

The Metropolitan aewers in tbe South Metropolitan System hsE^re a 
length of 43.^ miles^ and with these are conneeted loeal sewers 
having a length of 557.52 miles^ involving 3-4,415 conneetions> 

The pumping stations opearated for tbe Soutii Metropolitan S^ph> 
age System are as follows: — 



Number 

of 



Capacity pir 

D»y 

(GaUom). 



LiffeCFoaA). 



Ward.3tnet StBtioiu . 

Qmxuy Station, . . . . 

Qdincy Samam Liftins 9ta^n, 



2. 
Z 



100,000,000 

18fa]00.QM 

3,000,000 



2Q 



The larger part of the sewage of the District is lifted into the Hrgfa- 
level Sew^ at the Ward Street pumping station in Eoxburjv but ti» 
aewagj& of the city of Quincy is pumped into the sewer at Greenleaf 
dti'eet near the Quiniy pumping station.. The entire sewage is 
screened at the JTut Island screen-house for the purp o s e of intercept- 
ing solid matter said is thence discharged at title bottom of the harbor 
about a mile off from the Island* 

Tbe average dailj amount of the sewage thus dischai^ed was 
4^,000,000 gallons, and the lai^est discferrge in a smgfe day was 
137,500,000 gallons. The increase in the daily average firom last 
y^ar was ^,400,000 gallona. 



No. 57.] AND SEW^ERAGE BOARD. 47 

The daily average discharge of sewage for each individual con- 
trihuting sewage in the District was 173.6 gallons. 

There were 2,799.65 gross tons of bituminous coal obtained at the 
two pumping stations and screen-house, which was purchased at 
average prices varying from $4.09 to $4.47 per gross ton delivered 
in the bins. 

The expenditures for the labor of the engineers and their assistants 
at the three stations amounted to $33,968.07, and the expenditures 
for fuel amounted to $11,511.33. The total amount expended for the 
operation of the stations was $51,563.05. 

VIL SEWERAGE WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, expenditures, disburse- 
ments, assets and liabilities of the Metropolitan Water and Sewer- 
age Board for the fiscal year of the Commonwealth ending with the 
thirtieth day of November, 1911, was, as stated in connection with 
the Water Works, presented to the General Court in January, in 
accordance with the requirements of chapter 235 of the Acts of the 
year 1906, and a copy of this financial abstract is in part printed as 
Appendix No. 5. 

The following statement of its financial doings, in relation to the 
Metropolitan Sewerage Works, for the calendar year 1911 is here- 
with presented, in accordance with the provisions of the Act of 1906, 
as a part of the annual report of the Board. 

The Metropolitan Sewerage Loans authorized for the construction 
of the Sewerage Works of the North Metropolitan System have 
amounted to $6,635,865.73, to which are added receipts from various 
sources amounting to $64,560.64. The amount of expenditures ap- 
proved by the Board for payment for the year 1911 was $165,695.85, 
and the total amount of expenditures approved to January 1, 1912, 
was $6,686,891.50. The balance remaining on January 1, 1912, 
was $13,534.87. 

The loans authorized for the construction of the various parts of 
the South Metropolitan System have amounted to $8,867,046.27, 
The receipts applicable to the loan fund have been $13,632.51. The 
amount of expenditures approved for payment in the year 1911 was 
$20,452.89. The total amount of expenditures approved for payment 
from the beginning of the works has been $8,813,232.63. The bal- 
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ance remaining for the South Metropolitan System on January 1, 
1912, was $67,446.25. 

The bonds issued on account of the loans have been for varying 
periods, not exceeding forty years, and bear interest at the rate of 
3 per cent, and 3^ per cent. The premiums received on account of 
the sale of bonds for the North Metropolitan System have amounted 
to $179,547.35, and those received on account of the South Metro- 
politan System have amounted to $410,132.03. 

The increase in the debt during the calendar year, as represented 
by the Metropolitan Sewerage Loans, was $62,000.00. The increase 
of the sinking fund for the payment of the debt at maturity was, 
during the same period, $252,933.09. There has consequently been 
a decrease in the net debt during the calendar year amounting to 
$190,933.09. 

The amount expended for maintenance of the North Metropolitan 
System in the year 1911 was $149,163.19, and for the South Metro- 
politan System $100,399.39, a total for both systems of $249,562.58. 

The assessments made to meet interest, sinking fund requirements 
and maintenance and operation of the North Metropolitan System 
amounted in the year 1911 to $463,311.33, and the assessments for 
the South Metropolitan System amounted to $468,169.21. 

The following is a detailed financial statement regarding the Met- 
ropolitan Sewerage Works : — 

(1) Meteopolitan Seweeaoe Loans, Receipts and Payments. 

The loans authorized for the construction of the Metropolitan 
Sewerage Works, the receipts which are added to the proceeds of 
these loans, the expenditures for construction, and the balance avail- 
able on January 1, 1912, have been as follows : — 

(a) North Metropolitan System. 

Loans authorized under various acts prior to 
1911 for the construction of' the North Met- 
ropolitan System and the various extensions, $6,573,865 73 

Loan authorized Imder chapter 512 of the Acts 
of 1911, for the Maiden and Everett exten- 
sion, 62,000 00 

$6,635,865 73 
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Receipts from sales of real estate and from misoellaneous 
sources, which are placed to the credit of the North Metro- 
politan System: — 
For the year ending December 31, 1911, . $1,168 86 

For the period prior to January 1, 1911, . 63,391 78 



64,560 64 



$6,700,426 37 



Amount approved for payment by the Board ^ out of the 
Metropolitan Sewerage Loan Fund, North System : — 
For the year ending December 31, 1911, . $165,695 35 
For the period prior to January 1, 1911, . 6,521^96 15 



6,686,891 50 



Balance, North Metropolitan System, January 1, 1912, . $13,534 87 

(&) South Metropolitan System. 

Loans authorized under the various acts, applied to the con- 
struction of the Charles River valley sewer, Neponset valley 
sewer, High-level sewer and extension constituting the South 

Metropolitan System, $8,867,046 27 

Receipts for pumping, sales of real estate and from miscel- 
laneous sources, which are placed to the credit of the South 
Metropolitan System: — 

For the year ending December 31, 1911, . $231 38 

For the period prior to January 1, 1911, . 13,401 13 

13,632 51 



$8,880,678 78 



Amount approved by the Board* for payment out of the 
Metropolitan Sewerage Loan Fund, South System : — 
On account of the Charles River valley 

sewer, $800,046 27 

On account of the Neponset valley sewer, 911,531 46 
On account of the ffigh-level sewer and 
extension : — 
For the year ending De- 
cember 31, 1911, . $20,452 89 
For the period prior to 
January 1, 1911, . 7,081,201 91 



7,101,654 80 



8,813,232 53 



Balance, South Metropolitan System, January 1, 1912, . $67,446 25 

> The word "Board" refers to the Metropolitan Sewerage Commiasion and the Metropolitan Water 
and Sewerage Board. 
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(2) Issues of Metbopolitan Sewebaoe Loan Bonds. 

The Treasurer of the Commonwealth, under the authority of the 
successive statutes, has from time to time issued bonds designated 
"Metropolitan Sewerage Loan," amounting for the North System 
to $6,625,000 and for the South System to $8,877,912. The list of 
the bonds issued prior to the year 1910 is contained in the ]!^inth 
Annual Report The bonds issued in the year 1911 are as fol- 
lows: — 



Datb or Sals. 


Amount 

of Bondf 

■old. 


Rate of 
Interest 

(Per 
Cent.). 


Price 
zeoeived. 


Date due. 


Premium. 


July 20. Wll 


162.000 


m 


100.00» 


Jan.. 1941 


- 



1 Not issued or delivered until 1012. 



(3) Metbopolitan Sewerage Loans Sinking Fund. 

Under the authority of chapter 122 of the Acts of the year 1899 
the Treasurer and Receiver-General of the Commonwealth was re- 
quired to consolidate the sinking fxmds of all the Metropolitan Sewer- 
age Loans into one fxmd, to be known as the Metropolitan Sewerage 
Loans Sinking Fund. 

The Board received during the year, from rentals and from other 
sources, to be applied to the sinking fund, $259.20. 

The sinking fxmd established has amounted at the end of each 
year to sums as follows: — 



December 
December 
December 
December 
December 
December 
December 



31, 1899, . 

31, 1900, . 

31, 1901, . 

31, 1902, . 

31, 1903, . 

31, 1904, . 

31, 1905, . 



$361,416 59 
454,520 57 
545,668 26 
636,084 04 
754,690 41 
878,557 12 

1,008,724 95 



December 31, 1906, 
December 31, 1907, 
December 31, 1908, 
December 31, 1909, 
December 31, 1910, 
December 31, 1911, 



$1,146,998 68 
1,306,850 30 
1,492,418 98 
1,673,784 40 
1,931,741 89 
2,184,674 98 



(4) Annual Appkopbiations^ Receipts and Expenditures. 

The annual appropriations for the maintenance of the Metropoli- 
tan Sewerage Works, the receipts of the Board which are added to 
the appropriations for maintenance, and the expenditures for main- 
tenance for the year ending December 31, 1911, have been as fol- 
lows: — 
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North Metropolitan Systi 

Appropriation under djapter 691 of the Acts of 1911| . 
Balance of appropriation under chapter 582 of the Acts of 

1908, 

Beeeipts from pumping and from other sources, 



Amomit approved by the Board for payment, . 



Balance, January 1, 1912, 



$152,800 00 

849 43 
357 43 



$154,006 86 
149A63 19 



$4^843 67 



South Metropolitan System, 

Appropriation under chapter 687 of the Acts of 1911, . 
Beeeipts from pumping and from other sources, . 



Amount approved by the Board for payment, . 



Balance, January 1, 1912, 



$101,800 00 
378 46 

$102478 46 
100,399 39 

$1,779 07 



(5) Annual Assessments. 

Assessments for the year, amountiiig to $463,311.33 for the North 
Metropolitan System and to $468,169.21 for the South Metropolitan 
System, were required for the payment of interest and sinking fund 
requirements and the cost of maintenance and operation of works. 
The requirements for the North Metropolitan System were: for 
interest, $202,078.43; for the sinking fund, $111,095.21; and for 
maintenance, $150,137.69. For the South Metropolitan System the 
requirements were: for interest, $299,330.62; for the sinking fund, 
$67,997.19 ; and for maintenance, $100,841.40. The assessments for 
both the North and South Metropolitan Systems were made upon 
the cities and towns in the District in accordance with chapter 369 
of the Acts of the year 1906. The respective assessments were as 
follows : — 
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Non 


h MetropoUtan 


Sewerage System. 






Arlington, 

Belmont, 

Boston, 

Cambridge, 

Chelsea, 

Everett, 

Lexington, 

Maiden, 

Medford, 

Melrose, 






$10,948 34 
6,007 21 
77,610 33 

103,511 80 
25,718 84 
27,209 17 
4,210 15 
41,700 23 
22,263 45 
15,496 52 


Somerville, 

Stoneham, 

Wakefield, 

Winchester, 

Winthrop, 

Wobnm, 






$15,308 99 
H250 86 
5,346 50 
9,505 15 
11,566 58 
10,773 33 
11,883 88 






Total, . . . $463,311 33 


South Metropolitan Sewerage System. 


Boston, 
Brookline, 
Dedham, 
Hyde Park, 
Milton, . 
Newton, 






$202,379 19 
84,798 49 
11,571 71 
14,211 55 
21,757 47 
■ 63,876 87 


Qnincy, . . 

Waltham, . 
WatertowD, . 

Total, . 


$29,264 37 
26,560 46 
13,749 10 


$468,169 21 



(6) EXPENDITUBES FOE THE DiFFEHENT WOHKB. 

The followina is a Bummarv of the exDenditures made in the vari- 
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CoNSTBircnoN jlsv Acquisition ow Works. 



For the Ytmr ending 
December 31, 1911. 



From Beginning of Work 
to Deeember 31, 1911. 



Anumnta brougJU fonvari, . . . . 

North MatropolUan Sp$Um — Con. 
North. SyBtem, enlargement — Con. 
East Boston pumping station, extensions and 

additions, 

Maiden-Everett extension. Sections 66 and M, . 
Stable and locker. East Boston, . . . . 



Total for N<Nrth Metropolitan SystMn, 

SotUk Metropolilan SjfHom. 
Charles River valley sewer, main line, . 
Neponset River valley sewer: — 

Main line 

Brookline branch, .... 



High-level Sewer, . . . ' . 

Highrlevel Sewer extension: — 

Charlea River valley studies, . . . . 

Administration, 

Section 80, day work. West Roxbury and Brook- 
line, 

Section 81, Brookline, 

Section 82, Brookline, 

Section 82, day work. Park street crossing, 

Sectk>n 83, Brookline, 

Section 84, Brookline and Brighton, . 

Section 85, Brighton, 

Section 85, day work, Brighton, . . . . 

Section 86, Brighton, 

Quinoy sewage lifting station, . . . , 

lAnd takings, purchase and recording. 



Total for South Metropolitan Sjrstem, 



Total for construction for both systems, 



$23,925 66 



78,913 36 

57.138 50 

5,717 83 



$165,695 35 



$165,695 85 



$285 00 



$1,391 67 

242 50 
155 00 



247 00 

300 

675 00 

17,403 72 

50 00 



20.167 89 



$20.452 89 



. $186,148 24 



$908,691 19 $6,159,400 19 



242,438 27 
57,770 70 
18,691 15 



527,491 31 



$6,686,891 50 



$800,046 27 



$866.595 66 
44,935 80 



911.531 46 
5.992.660 01 



$3,893 71 
16,455 81 

295.216 41 

129.519 35 

136.152 02 

2.030 18 

94.065 87 

47.592 89 

227,378 50 

66,611 62 

57.864 88 

24.044 60 

8,168 95 



1.108.994 79 



$8,813,232 53 



$15,500,124 03 



Maintbnaxcb. 


For the Year ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


North Metropolitan System, 

South Metropolitan System, 


$149,163 19 
100.399 39 


$1,885,736 29 
1,511.466 37 


Total for maintenance, both ssrstems. 


$249,562 58 


$3,397,202 66 
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(7) Detailed 'Fvsakcial Statement. 

The Board herewith presents, in accordance with the Metropoli- 
tan Sewerage Acts, an abstract of the expenditures and disburse- 
ments, receipts, assets and liabilities for the year ending December 
31, 1911: — 

(a) Expenditures and Disbursements. 



Gkkbbal Chabactxb or Ezpkmdituxxs. 



For the Y«ar endins 
December 31, 1911. 



CoNsnxTcnoM or Wobxb aivd Acquisition bt Pxtbcbasb ox Taxing. 

North MttropolUan iSyttem. 
Adminiftnttion: — 

Secretary, 

Clerks and iteDocntphen. 

Traveling, 

Stationery, printinc and office supplies, 

Telephone, lighting, heating, water and care of building, .... 

Roit and taxes, main office, 

Repairs of building, 

Miscellaneous expenses. 

Engineering; — 

Chief engineer, 

Engineering assistants* ........... 

Inspectors, 

Traveling expenses, 

Stationery, printing and office supplies, 

Engineering and drafting instruments and tools, 

Engineering and drafting supidies, 

Telephone, lighting, heating, water and care of building, .... 

Rent and taxes, 

Repairs of building, 

Miscellaneous expenseSt 

Advertising, 

Labor and teaming, 

Tools, machinery and appliances, 

Brick, cement, lumber and other field supplies and expenses. 

Contracts:^ 
Allis-Chalmers Co., contract 68. addition to pumping plant at Deer Island 

pumping station, 

Allis-Chalmers Co., contract 73, addition to pumping plant at East Boston 
pumping station, 

Anunmt9 carried fonoori 



Sl,166 97 

750 00 

1,55101 

505 28 
1«2 11 
165 26 



$833 33 

3,648 50 

1,375 00 

25 25 

20 89 



486 37 
405 80 



524 



$12,818 79 
7,016 64 
7,233 35 



$17,307 50 



33.300 00 



$4,300 28 



6,890 38 



27,068 78 



$80,607 50 $38,259 44 
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Gbnbral CHABAcnn or Expbmditxtbbs. 



For the Year ending 
December 31, 1911. 



AmotinU brought fomoardt 



North Metropolitan Syttem — Con. 
Contracts ~ Con, 

The Philip Carey Co., contract 03, magnwia covering to boiler* and piinng 
at East Boston pumping station, 

Lumsden dk Van Stone Co., contract 89, jnping in East Boston pumping 
station, 

Bobb-Mumlord Boilw Co. (Bobb Engineering Co., Ltd., assignee), con- 
tract 78, furnishing and erecting six vertical fire-tube boilers with smoke 
flue and galleries, at the East Boston pumping station, .... 

A. G. Tomasello, contract 81, constructing Section 66 of the North Metro- 
politan Sewerage System (ICalden-Everett Extension), . 

Woodbmy dk Ldghton Co., contract 74, extension of engine, boiler, screen- 
house and coal-house at East Boston puminng station, .... 



Real estate: — 
Settlements, .... 
Legal, conveyancing and expert. 



Total for North MeUopolitan Ssrstem, 



South Metropolitttn Syttem. 

HighUvel Sewer. 
Engineering: — 
Engineers, inspectors, rodmen, laborers and others. 



H%gk4evet Sewer Bsteneion. 
Administration: — 

Commissioners, 

Secretary, 

Clerks and stenographers. 

Traveling, 

Stationery, printing and office supplies, 

Tdephone, lighting, heating, water and care of building. 

Rent and taxes, main office, 

Miscellaneous expenses. 



Engineering: — 
Chief engineer. 
Engineering assistants. 



Amounte carried forwardt 



150,607 60 838,359 44 



2,S34 55 



5,400 00 



6,886 60 



17,553 74 



8,764 87i 



90.947 26 



136.480 08 
8 57 



86,488 66 



8165,695 85 



8285 00 



8285 00 



8750 00 

396 67 

127 01 

61 66 

55 09 

1 25 



1,391 67 



82,829 48 



82,829 43 81,676 67 



1 Of this amoimt 815.57 was paid to the North Metropolitan Maintenance Fund, to balance an over^ 
payment from said fund on account of special appropriation Chapter 582. Acts of 1908, there being but 
8849.43 to cover the final estimate amounting to $865 due Woodbury A Leighton under Contract 74A. 
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Fori. 

Oflaad 

Water. 



Repairs Mid reoefwalB, . 

TcJephrmee, 

Geoend mipjilbm, .... 
Miacenaneoqg supplies and ezpeoaes, 

Alewife Brook pumiHiic station: — 

TuehoTt 

Fuel. 

Oil and waste, .... 
Water, ...... 



Amountt carried forward. 
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70 30 
380 44 

40 40 
4«7 47 
laS 10 



17,819 00 

1.S91 08 

180 88 

309 80 



31.311 d 



37,010 or 



30,100 01 



$0,503 80 1103,400 00 
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Gbnsbal Chabjlctbb of Expkvditubbs. 



For the Year ending 
December 31, 1911. 



AmounU brought forwarit 



North Metropolitan Swtttn — Con. 
Alewife Brook pumping station — Con, 

Packing, 

Repairs and renewals 

Telephones 

General supplies 

Miscellaneous supplies and expenses, . 



Sewer lines, buildings and grounds: — 
Engineering assistants, . 

Labor 

Automobiles, 

Brick, cement and lime, 
Castings, ironwork and metals. 
Freight, express and teaming, 
Fuel and lighting, .... 
Jobbing and repairing, . 

Lumber, • 

]£aohinery, tools and appliances, . 
Faints and oils, .... 
Rubber and oiled goods. 
Sand, gravel and stone. 

Telephones, 

Traveling expenses. 

General supplies, .... 

Miscellaneous expensesi 



Horses, vehicles and stable account, 

Renewal East Boston pumping station account Chelsea fire, April 12, 1008: 
Supplies and expenses, 



Total for North Metropolitan System, 



South Metropolitan Syttem. 
Administration: -~ 

Commissioners. 

Secretary and assistants, 

Rent 

Heating, lighting, and care of building. 

Repairs of building, 

Postage 

Printing, stationery and ofiBce supplies, 

Telephones, 

Traveling expenses 

Miscellaneous expenses, 



Amount carried forwardf 



96fi9S 3d 1102.409 00 



15 11 

138 77 

40 94 

66 76 

195 44 



10,050 38 



$2.650 00 

24.346 99 

211 21 

484 41 

326 06 

1 40 

64 98 

257 51 

107 86 

656 16 

798 91 

342 08 

1 50 

13 85 

342 81 

574 50 

124 69 



31.304 92 



$4,533 89 



865 00 



5.398 89 



$149,163 19 



$2,333 34 

2,345 81 

220 34 

206 58 

10 48 

80 00 

525 19 

46 37 

14 00 

26 00 



$5,808 06 



$6.808 06 
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Gbnkral Cha&actbr of Expsnditubss. 



Amount broughi forward^ 



South Metropolitan Syttem — Con. 
General supervision: -^ 

Chief engines and assistants 

Rent, 

Heating, lighting and oare of building, 

Repairs of building, 

Postage, 

Printing, stationery and office supplies. 

Telephones, 

Traveling expenses, 

Miscellaneous expenses, 



Ward Street pumping station: — 

Labor, 

Fuel 

Oil and waste, .... 

Water 

Packing. 

Repairs and renewals, . 

Telephones, 

General supplies, .... 
Miscellaneous supplies and expenses, 

Quincy pumping station: -~ 

Labor, 

Fuel, 

Oil and waste, .... 

Water 

Packing, 

Repairs and renewals, . 

Telephones, 

General supplies, .... 
Miscellaneous supplies and expenses, 

Nat Island screen-house: '- 

Labor, 

Fuel, ...... 

Oil and waste 

Water 

Packing, 

Repairs and renewals, . 

Telephones, 

General supplies 

Miscellaneous supplies and expenses. 



Amount carried forward^ 



For the Year ending 
December 31, 1911. 



15308 00 



15.841 ei 




661 06 




619 78 




31 20 




310 19 




139 13 




150 00 




100 






7.168 06 


119,189 74 


7,466 28 




809 25 




1,848 80 




108 35 




820 70 




94 78 




976 84 




439 92 






80,704 11 


16.946 88 


1,620 85 




76 79 




339 73 




11 86 




128 12 




36 06 




103 94 




233 61 






9.497 79 


$7,88150 


2,424 25 




52 18 




856 76 




19 10 




10 40 




55 74 




489 54 




71 68 






11.361 15 







164.534 17 
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OawnuL CHABAcm of E xtm cd i tu i um. 



For the Year ending 
December 81, 1911. 



Amount brou^lU fonpori. 



South Motropolitan Syttom — Con. 
Sewer Unee. buUdinfs and grounde: " 

Engineering iieittanta 

Labor, 

AutomobUee, 

Briek. cement and lime, 

Castings, ironwork and metals, .... 
Frmght. express and teaming. .... 

Fuel and lighting. 

Jobbing and repairing 

Lumber, 

Machinery, tools and appliances, .... 

P^nts and oils, 

Rubber and oiled goods, 

Sand, gravel and stone. 

Telephones, 

Traveling expenses 

General supplies, 

Miscellaneous expenses, 



City of Boston, for pumping and intwest, 
Horses, vehicles and stable account. 



Total for South Metropolitan System, 



$2.650 00 

19,749 38 

437 64 

440 88 

131 65 

102 80 

2100 

340 84 

127 77 

218 55 

74 62 

45 49 

35 40 

615 68 

224 83 

24 27 



164.584 17 



25,240 30 

7,700 00 
2.924 92 

$100,390 39 



(6) Receipts. 

The receipts from the sales of property, from rents and from other 
sources, have been credited as follows : — 



Account. 
/ 


For the Year ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


North Metropolitan Ss^stem — construction. 
South Metropolitan System — construction. 
North Metropolitan System — maintenance. 
South Metropolitan System — maintenance. 
Metropolitan Sewerage Loans Sinking Fund, 


$1,168 86 
231 38 
357 43 
378 46 
259 20 


$64,560 64 

13.632 51 

14.998 66 

2.108 66 

1.802 59 


Totals. 


$2,395 33 


$97,103 06 
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(c) Assets. 
The following is an abstract of the assets of the Sewerage Works, 
a complete schedule of which is kept on file in the office of the 
Board : — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; horses, vehicles, field machinery, etc.; machinery, tools aud 
other appliances and supplies; real estate connected with works not com- 
pleted; completed works, including real estate connected therewith. 

(d) Liabilities. 

The sums due on monthly pay roUs amount to $650.72 and there 
are bills for current expenses which have not yet been received. 

Amounts on Monthly Esiimiites, not due untU Completion of Contracts or 

until Claims are settled. 



Namb. 


Work. 


Amount. 


High-level Sewer: — 
National Contraotiiig Co., 
E. W. Everaon A Co 

Hkh-level Sewer Extenedon: — 
Tiinothy J. O'Connell, . 
Geo. M. Bryne Co., .... 

North Metropolitan Construction: — 
Allis-Chalmers Co., .... 

A. G. Tomasello,' .... 


Sect. 73, contract abandoned, .... 
Sect. 75, contract 14 

Sect. 82, in part, contract 57, .... 
Sect. 85, in part, contract 63, .... 

Addition to pumping plant at East Boston pump- 
ing station, contract 73, 

Sect. 66, Maiden-Everett extension, contract 81, . 


15,516 17 > 
1.000 00 

60 00 
2,508 51 

3.700 00 
2.969 95 



1 Damages claimed by the Commonwealth on account of the abandonment of the contract exceed thi« 
amount. 

Claims have been made by the following parties, but it is impos- 
sible to state the amoimts due for land and other damages, as no 
sums have been agreed upon, and suits are now pending in the courts 
for the determination of most of them : — 

Anna L. Dunican, Carrie S. TJrquhart, N. Jefferson Urquhart, 
Edwin N. TJrquhart, Eichard Jones, James Doherty, Michael Ni- 
land, WiUiam H. Gibbons, Francis Normile, Gleorge A. Goddard. 

Vni. RAINFALL AND WATER SUPPLY. 

The past year has added another to a remarkable series of years 
of small rainfall. The total rainfall during the year was about 38.5 
inches, or about 7 inches below that of a long period of years in the 
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past Though there was a slight increase in the amonnt of raiTifall 
over that of the preceding and two or three previous years, o^wing 
to the conditions under which the rain fdl, a smaller quantity was 
gained for consumption. The amount of water collected from the 
various watersheds from which the water is drawn for the supply 
of the Metropolitan District was lees than that recorded in any 
previous year in which measurements have heen taken. 

The Wachusett watershed yielded for consumption a daily average 
p^ square mile of 682,000 gallons, while the average for the 15 jrears 
during which the measurements have been, made has been l,10T,OO0 
gallons; and the Sudbury watershed yielded a daily average of 
514,000 gallons per square mile as against a daily average of 1,013,- 
000 gallons per square mile during the 37 years for which records 
have been kept. It is thus shown that the yield in the past year of 
the two watersheds was respectively 61.6 and 50.7 per cent, of the 
average amount yielded in the series of years. 

The small quantity of water collected for the water supply during 
the year 1911 is indicated by the accompanying diagram in compar- 
ison with the larger quantity collected in each of the previous years. 
The diagram also illustrates the recurrence during the last four years 
of a dry period similar to, but still more severe than that of the four 
years ending with 1883, which has hitherto been looked upon as a 
period of minimum water supply unprecedented in the records. 

IX. CONSUMPTION OF WATER. 

For the third consecutive year there has been a reduction in the 
quantity of water required for the consumption of the Metropolitan 
District The maximum quantity of water supplied to the Dis- 
trict was reached in the year 1908, when the daily average consump- 
tion was 125,441,000 gallons, or 129 gallons for each person. The 
daily average consumption per capita fell in 1909 to 119 gallons, 
in 1910 to 110 gallons, and in the past year it was still farther re- 
duced to 105 gallons, or a total consumption of 109,994,800 gallons 
per day. There is a slight difference between the quantities deliv- 
ered to the various cities and towns, as measured by the Venturi 
meters, and the total quantity indicated as delivered to the District 
by the computation of the amount pumped at the several pumping 
stations and of the amount flowing in the Weston Aqueduct, on ac- 
count of the small amount supplied to the stations and outside the 
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COMW^RATIVE AMOUNTS OF WATER COLLECTED IN THE 

DIFFERENT YEARS ON THE SUDBURY AND WACHUSEH 

WATERSHEDS PER SQUARE MILE OF WATERSHED. 



SUDBURY WATERSHED. 
1875 - 1911 



1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 



WACHUSETT WATERSHED 



1897 - 191 1 



1897 
1898 
1899 
1900 

1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 

1911 
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District and that lost by leakage from the distributing reservoirs and 
pipe mains. 

In 11 of the municipalities there was a de(n-ease in the daily per 
capita consumption. The largest decrease was in the city of Med- 
ford and in the town of Stoneham, where the reduction per capita 
was respectively 11 and 13. The city of Boston reduced its daily con- 
sumption from 130 to 124 gallons per person, and this reduction 
accounts chiefly for the gratifying decrease of the total consump- 
tion of the District. 

There were 5 municipalities in which there was an increase in 
the per capita consumption, Belmont showing an increase of 12 gal- 
lons, INTahant of 7 gallons, Revere of 4 gallons, and Maiden and 
Arlington of a single gallon each. Milton and Swampscott main- 
tained the same rate as in the preceding year. 

During the past year 14,099 water services, new and old, in the 
District were equipped with meters, and there was a substantial com- 
pliance with the Meter Act of the year 1907 both in the installa- 
tion of meters on all new services and the equipment with meters 
of at least five per cent, of all the old services. The cities of Med- 
ford and Melrose and the towns of Watertown, Milpan, Winthrop, 
Belmont and Swampscott have now meters upon all their services, 
and the cities of Maiden and Chelsea have metered about 94 per cent, 
of all services. The city of Boston installed an increased number of 
meters during the past year, but its percentage of the number of its 
services metered (27.33) is still tlie lowest in the list. The cities of 
Quincy and Chelsea were especially active in the metering of old 
services. 

The weather conditions of the past and the preceding year were 
similar and in general favorable to a low consumption of water, but 
the increasing introduction of meters must be considered as the prin- 
cipal factor in the reduction of consumption. 

It is, however, apparent more than ever that there is a great waste 
of water in the Metropolitan District which the increasing use of 
meters does not prevent. Notwithstanding the large actual decrease 
in the total quantity of water which is supplied, the amount which is 
drawn from the pipes between the hours of 1 and 4 in the morning 
has not decreased ; the amount thus drawn between these hours, when 
the necessary use is comparatively small, has been at the rate of more 
than- 68 gallons per day for each inhabitant of the District. There 
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is a constant leakage of water due to defective local pipes and bad 
house plumbing and to incessant flow from the f ancets^ hj which 
water is wasted to the extent probably of one-third of the entire 
supply afforded. 

This situation demands more careful supervision on the part of 
the responsible authorities of the various cities and towns and the 
adoption of rigorous measures of prevention. Unless such means of 
checking the unnecessary and wasteful consumption shall be taken by 
the local authorities it would seem that the Legislature may be called 
upon to impose upon metropolitan agents the duty of exercising such , 
supervision and inspection, not only in the interest of economy for 
the District and of delaying the time when additional sources of sup- 
ply must be sought and new and extensive works be constructed, but 
also in behalf of the remote communities of the Commonwealth whose 
properties and rights will have to be yielded up for the benefit of the 
Metropolitan District. All reasons demand of the Metropolitan cities 
and towns the adoption of proper measures for the conservation of the 
present water supply and the limitation of the consumption of water 
to tiie legitimate and necessary requirements of their people. 

The accompanying diagra^ similar to that which Tas been given 
in past reports, showing the average rate of consumption in the past 
year during the entire day and between the hours of 1 and 4 in the 
morning, graphically illustrates the need of renewed attention to the 
subject of unnecessary and wasteful consumption, as well as the in- 
fluence of the general use of meters prevailing in a portion of the 
cities and towns of the District 

In addition to the quantity of water which is supplied to the cities 
and towns of the Metropolitan District a total of 1,260,622,200 gal- 
lons, an equivalent of 3,453,700 gallons per day, have been drawn 
from the Metropolitan Water sources at various points for the benefit 
of places outside of the District, for which the sum of $11,820.29 has 
been received during the year. 

In accordance with the provisions of the Legislature the city of 
Worcester has diverted from the Wachusett watershed a total of 
759,800,000 gallons for its uses, and the town of Framingham, by 
like provisions, has drawn from Farm Pond and the Sudbury Aque- 
duct for its water supply 264,000,000 gallons, for which compensation 
is provided. 



diagram showing 
Average Rate of Consumption of Water 
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Under permanent arrangements made with the Board, water to the 
amount of 53,053,000 gallons has heen furnished for its main supply 
to the Westborough State Hospital from the open channel of the 
Wachusett Aqueduct; and, directly from the Metropolitan Works, 
32,598,000 gallons have been furnished to the United States Govern- 
ment for its uses on Peddock's Island; and 4,782,500 gallons have 
been supplied to a portion of the town of Saugus which is connected 
with the water works of the town of Revere. 

Under the recent statute authorizing the Board to furnish water 
to cities and towns outside of the District in cases of temporary 
emergencies, the town of Wakefield was in the latter part of the year 
supplied with a total of 83,948,700 gallons, and the city of Worces- 
ter with 62,440,000 gallons. 

Although it does not in any degree afford a reason or excuse for 
neglecting any means which may be possible for conserving the sup- 
ply for the future, it is gratifying that, notwithstanding the almost 
unprecedented small amount of rainfall following a series of dry 
years unknown to the past records, the Metropolitan District has 
during the past year been brought neither to inconvenience nor appre- 
hension on account of the scarcity of wate^, and has been able to 
assist two other communities in the emergencies which they have 
suffered. 

X. RECOMMENDATIONS FOR LEGISLATION. 

In its preliminary report to the Legislature the Board has not 
asked for authority to construct any additional works for the Metro- 
politan Water System, and the loans already authorized are deemed 
sufficient for the completion of the works in progress. Neither has 
any construction been called for in the South Metropolitan Sewerage 
Svstem. 

The Board has, however, been compelled to ask for authority to 
proceed to supply new screening machinery for the East Boston 
pumping station and to construct a supplementary sewer in the 
Mystic valley, both of these works being in the North Metropolitan 
Sewerage System. The reasons for these requests are given in the 
preliminary annual report as follows : — 

The original plan for the improvement and extension of the East Boston 
pumping station contemplated new screening machinery. The amount esti- 
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mated as neeeasary for the purpose, however, was not induded in the appro- 
priation as made by the Legislature. Now that the other work has been 
completed the Board deems it advisable to remedy the defects existing in 
this machinery. The screens are now operated nnder ground in a deep pit, 
and their operation is not only difficult and unsanitary, but is expensive and 
uneeonomicaL The Board, therefore, has recommended that authority be 
given to acquire additional land and to provide new machinery for the pur- 
pose. The sum of $28,000 is estimated as the amount necessary to accomplish 
the improvement. 

The Board finds itself compelled to call attention to the situation relative 
to the disposal of the sewage in the Mystic Valley and to reconunend that 
measures be taken for the relief of the conditions which now prevail there. 

The Metropolitan Sewerage Commission, as early as the year 1890, planned 
to dispose of the sewage and manufacturing wastes of the city of Wobum 
and the towns of Winchester and Stoneham by purchasing frcnn the city of 
Boston the old Mystic Valley sewei*, which had been originally constructed 
to protect the Mystic water supply, and by building in addition a new Metro- 
politan sewer. It was anticipated that the two sewers would be sufficient 
in the natural course of events to provide for this district for a long period 
of years. Since the date when this system was projected there has been a 
large and unanticipated increase in population in this region, due in part to 
more extended transit facilities, and there has also been a lai^ growth in 
the tanning and other manufacturing establishments. 

The quantity and character of the sewage and of other matters which are 
received in the Metropolitan sewers have been a subject of serious considera- 
tion for several years. The Board has caused the adoption of various 
measures for meeting the difficulties existing and for the purpose of post- 
poning the time in which a supplementary sewer shall be required for the 
Mystic Valley. There has been a substantial compliance with the require- 
ments of the Board that the tanneries and other manufacturing establish- 
ments should prevent, by settling tanks or otherwise, the entrance into the 
sewers of the objectionable wastes which not only increase the volume of 
matter received, but, being of a glutinous character, clog the sewers and 
decrease their carrying capacity. There are, however, very large quantities 
of liquids discharged into the sewers from these establishments, and a great 
increase in these quantities seems imminent in the near future on account 
of projected extensions of existing works and erection of new establishments. 
At the same time there is a large and steady increase in the population con- 
tributing sewage. 

Tlie old Mystic Valley sewer and the additional Metropolitan sewer, con- 
structed by the Metropolitan Sewerage Commission have'a combined maximum 
capacity at the point where the old Mystic sewer ends of about 14,000,000 
gallons per day. This capacity has at times not only been reached but in 
certain periods of successive hours in the day has been greatly exceeded, 
having reached a maximum of discharge of about 17,300,000 gallons per day 
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and in a few cases in the past there have been actual overflows from the 
manholes. There have been like overflows from the local sewers. 

Very recent events have tended to hasten the Board to the conclusion that 
it should now advise entering upon the construction of a new supplementary 
sewer during the present year. 

The town of Winchester has in the past year entered upon certain large 
improvements affecting the Aberjona River and the region through which 
the present sewers pass, which, if carried out, will seem to demand a change 
and improvement in the sewage disposal. 

The Legislature of last year by chapter 291 authorized and directed the 
State Board of Health to prevent the entrance or discharge of sewage or any 
other substance, which might be injurious to the public health or might tend 
to create a public nuisance, into any part of the Aberjona River or its tribu- 
taries, and the statute further provides that whoever permits the entrance or 
discharge therein of any sewage or other such substance shall be punished 
by a fine not exceeding $500 for each offense. 

It is the opinion of our engineers, notwithstanding the disposal of the 
objectionable factory wastes in tanks, which has been effected recently, that 
under present possible circumstances times may occur, as in the past, when 
it will be impossible to convey away all the sewage matter entering the two 
sewers and consequently to prevent overflows directly or indirectly into tlie 
Aberjona River. 

To keep the sewers in the present condition so as to dispose of the sewage, 
as it has been accomplished, has required extraordinary inspection and con- 
stant cleaning and flushing and enforcement of regulations, involving an 
expense of nearly $10,000 a year, the larger part of which would not be 
required if a new sewer as projected be built. 

It therefore seems to the Board that it cannot longer delay in asking for 
authority to begin the construction of a supplementary sewer during the 
coming year. 

Such a new sewer as recommended by the engineers would extend from a 
point near the boundary line between the city of Wobum and the town of 
Winchester and after making connection with the Stoneham branch proceed 
through the congested district of Winchester and join the existing large 
Metropolitan main sewer in West Medford, whence this main has a safe 
carrying capacity for the whole district for many years to come. This new 
sewer as proposed would have a length of about 3.2 miles and a size varying 
from 3 feet to 4 feet in diameter, with a carrying capacity of about 22,000,- 
000 gallons per day. The cost of its construction is estimated at $350,000. 

The Board therefore reconnnends that the necessary authority be given 
for the issuance of bonds to the amount of $378,000 on account of the Metro- 
politan Sewerage Loan Fund, North System, in order to provide for supplying 
the screening machinery at the East Boston pumping station and for the 
construction of the supplementary sewer in the Mystic Valley. 
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XI. FUTURE WORK. 

The Board has estimated that the maintenance and operation of 
the works for the water supply and its distribution to the cities and 
towns of the Metropolitan Water District will require for the cur- 
rent year the sum of $426,000, and of the works for the collection 
of sewage in the Metropolitan Sewerage Districts and its disposal 
will require an expenditure of $268,050, a total estimated expendi- 
ture for the current year of $694,050. Although this total estimated 
as necessary to be expended is about $20,000 greater than that of 
last year, largely by reason of the acts of the Legislature amending 
the eight-hour law and establishing $2.25 a day as the minimum 
wage of laborers, the total which will be required to be assessed upon 
the District will, it is anticipated, be less than that called for last 
year, on account of the income arising from the operation of the 
Wachusett power plant 

The estimates of the amoimt required include a request for the 
sum of $20,000, which m'ay be expended by the Board from time 
to time for the protection and improvement of the water supply, as 
new menaces to the purity of the water upon the different watersheds 
appear, or as the sources of danger become more threatening. 

There remains to be completed, as already authorized, a portion 
of the 60-inch main pipe line which is to constitute a second main 
for bringing the supply of water from the terminus of the Weston 
Aqueduct to the Chestnut Hill Reservoir, the part to extend from 
the Charles River to Valentine Street in !N"ewton, a distance of about 
14,400 feet, not yet having been constructed. It is anticipated that 
the portion of the line completed will relieve the pressing immediate 
needs and that it will not be necessary to enter upon the construc- 
tion of the remainder of the line during the coming season. 

The extension of the main pipe line from Forest Hills to the 
central portion of Hyde Park in order to furnish a water supply 
to that district, which has now become a part of the city of Boston, 
has been nearly completed. A new pumping station which is neces- 
sary in order to supply water to that section with the pressure which 
is ultimately desired has been begun and will be erected in the com- 
ing season. Two new pumping engines will be installed in the 
station. 

While the construction of no large water works is called for in the 
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coming year, oon^deraHe cngmeerrDg Isihoir will be necessary in 
order to bring to entire ocRnpkdon^ with tbe neoessaiy record plans, 
tbe wMks wbich bare been reoendy ^nii^ied or are near completioii. 

Tbe Board bas been called upon to make inrestigations and fur- 
nish inf<Hinati<Hi relatiTe to snj^ying water to munieipalities not 
now indnded in tbe Metropcditan Water District, and it does not 
seem imppobaUe that, OTdng to tbe scarcity of tbe water supply in 
several cities and towns during the past year, the Board will be 
called upon by the Legislature at tbe present session to construct 
works in order to furnish a water supply to some odier municipalities 
not now included in the Metropcditan Water District 

The Board has made in its preliminary report to the legislature 
recommaidAli<His for construction which, if adopted, will require 
ext^isive work upon the North Sewerage Systrao, these being the 
provision of new screening machinery in connecti<m with the im- 
provements at the East Boston pumping station, and the building of 
an additi<»ial main sewer in the Mystic valley. 

The Board has still und^- c(Misiderati<« the adequacy of the pres- 
ent works properly to dispose of the laige amount of sewage which is 
discharged into the harbor from tbe Deer Island outlet, and it is 
probable that some measures will be called for in tbe early future 
in order to provide a better and more effective method by which the 
sewage shall be disposed of wb^i discharged into the sea. 

The d^ailed reports of tbe Chief Engineer of the Water Works 
and of the Chief Engineer of the Sewerage Works, with various 
tabl^ and statistics are herewith presented. 

Respectfully submitted, 

HENRY H. SPRAGUE, 
HENRY P. WALCOTT, 
JAMES A, BAILEY, Tr„ 
M^ropoUian WcAer and Sewerage Board, 

B08TOK, Fd>nMry26, 1912. 
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REPORT OF CHIEF ENGINEER OF WATER WOEKS. 



To the Metropolitan Water and Sewerage Board, 

Gentlemen : — The following is a report of the work done under 
the charge of the Chief Engineer of the Metropolitan Water Works 
for the year ending December 31, 1911. 

Genekal Statement. 
The Chief Engineer has charge of the design and construction of 
all new works, and of the maintenance and operation of all the works 
controlled by the Metropolitan Water and Sewerage Board for supply- 
ing water to the eighteen municipalities which have received their 
supply from the Metropolitan Works. 

Obganization. 
The Chief Engineer has had the following assistants : — 

William. E. Foss, . . Assistant to Chief Engineer, 

Elliot R. B. Allardice,. Superintendent, Wachusett Department, 

Charles E. Haberstroh, Superintendent, Sudbury Department. 

Samuel E. Klillam, . Superintendent, Pipe Lines and Beservoirs, Distri- 
bution Department, 

Arthur E. CNeil, . Superintendent, Pumping Stations, Distribution De- 
partment. 

Alfred A. Doane, ., . Division Engineer, specially in charge of engineer- 
ing work at pumping statiof^. 
.Barzillai A. Rich, . Assistant Engineer, employed until December 20,. 

1911. 

Clifford Foss, . . Assistant Engineer, 

Benjamin F. Hancox, . Assistant in charge of Drafting Department. 

James W. Killam, . Assistant Engineer, in charge of tests of coal and 

oil. 

William E. Whittaker, Office Assistant. 

Arthur W. Walker, . Biologist. 

William W. Locke, . Sanitary Inspector. 

At the beginning of the year the engineering force, including those 
engaged upon both the construction and maintenance of the works,. 
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numbered 51, find at the end of tiae year, 46, The average iarot 'WW 
ccmstitTited bh IoHusk^ : — 

Chief PiTigmfler. 1 

DepsrizDent Snpermt^ndents, 4 

IKrisiaii EngrTTwers, . . ' 2 

Arwiniiiil PSngirHwrR, «....,.«., 7 

AMBBBtMJst Kngmfler and fimiilJiry Xnspectar, ...,,>. 1 

DriftBgiHiy .i«...«,.«..^ S 

IsstnnnBati&eii, ......,,..« 4 

6 

2 

Office AflWBtent, ....,«...,, 1. 

2 

cy mspeeUBS, 2 

Stenograpfaezs, 4 

Oei^B, .........,,«. 5 

Phot<^rapher, , 1 
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There has also heen a maintenance force, exdnsive of llie engineers 
above mentioned, averaging 225, employed in the operation of the 
several pumping stations and in connection with the maint«aance of 
the reservoirs, aqnedncte and pipe lines, and in doii^ minor con- 
struction work. 

The number of men employed in the maintenance force of the 
several departments has been as follows: — 





SeKnuuns 


BadoTYnr. 


A^WHQ^ 


Wafdxnsett Dcjku lanffitt , ....... 


S9 


47 


47 


Sodbmy Departanent, 


56 


44 


51 


nisinbvtion "DesptertxaBai,, jopt lines and itiiiei vcutb. 


91 


68 


71 


Diatdbofictt Dqiaitmeiit, pinnpins Besrioe, 


58 


60 


56 




344 


219 


S35 



In addition to the men employed directly by the Board, a force 
averaging 79 men, reaching a maximum of slightly less than 200 in 
September, was employed from March 20 to December 15 by the 
contractors engaged in constructing new works. 
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CONSTRUCTION. 

60-Inoh Supply Main fbom the Weston Aqueduct. 

This work was authorized by the Legislature in 1909, and a con- 
tract for furnishing 8,000 tons of 60-inch pipes was made in that 
year. Contracts for laying the pipes, for the construction of a con- 
crete-lined rock tunnel, and for 363 feet of cement-lined steel pipe 
were made in 1910. Two of the contracts, covering the laying of 
16,920 feet of 60-inch pipe, were completed in that year. During 
the past year the contract with Joseph Hanreddy for building the 
tunnel and laying the steel and cast-iron pipes at both ends connect^ 
ing with the 60-inch cast-iron pipes laid in 1910, has been completed, 
and the main was placed in service on November 4, 1911. At the 
end of the year 1910, Mr. Hanreddy had practically finished the ex- 
cavation of the tunnel, 2,040 feet long, and had laid 664 feet of 60- 
inch cast-iron pipe. The work remaining to be done consisted of 
lining the tunnel and laying and lining the cement-lined steel pipe. 
Active operations were resumed during the latter part of March in 
cleaning and trimming the tunnel preparatory to placing the concrete 
lining. On April 14 the placing of concrete in the bottom of the 
tunnel was begun, with a force of 22 men and 2 mules. The method 
employed in lining the tunnel was as follows: The bottom of the 
tunnel was first covered with concrete to an elevation 9 inches below 
the elevation of the finished invert. Steel forms of the Blaw col- 
lapsible type were then set up and the side walls and top of the tunnel 
were formed, after which the forms were removed and the invert 
cleaned and filled to the finished grade. Each of these operations 
was begun near the centre of the tunnel and carried on toward each 
portal. The concrete lining, with the exception of grouting, was com- 
pleted from Station 18 to the west portal on June 15, and to the east 
portal on August 11. In order that all voids between the concrete 
lining and the rock should be thoroughly filled, and for the further 
purpose of preventing leakage from the tunnel when subject to an 
internal pressure of 20 potmds per square inch, 1% inch wrought- 
iron pipes were built into the lining of the tunnel, extending into the 
spaces above the lining which could not be thoroughly filled by hand 
labor. Through these pipes, which were spaced irregularly but an 
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average of 17 feet apart for the whole length of the tunnel, there was 
forced 292 cubic yards of Portland cement grout under a pressure of 
60 pounds per square inch. The grout was composed of equal parts 
of Portlapd cement and finely screened sand mixed dry, to which 
sufficient water was added to obtain a mixture which would flow 
freely through the interstices in the concrete and seams in the rock. 
The grouting was begun on September 21 and completed on Octo- 
ber 3. Between October 19 and 23, the interior of the tunnel was 
scraped and coated with a wash of Portland cement. 

Between Station 4 + 36 and Station 6 + 38 and between Station 
26 + 73 and Station 28 + 34 riveted steel pipes 80 inches in diameter, 
lined with cement mortar and covered on the outside with concrete, 
were used to form the connection between the concrete-lined rock tun- 
nel and the 60-inch cast-iron pipes. The steel pipes were furnished in 
sections about 20 feet long by the Hodge Boiler Works of East Boston, 
and were placed, riveted together, lined and covered by the contractor 
for building the timnel. Each 20-foot section of the pipe was made 
of three alternately large and small courses, each course being 
formed of a single sheet of flange steel 6 feet, 11 inches wide and 
5^6 of an inch in thickness. The longitudinal joints were lapped 4% 
inches and double-riveted with %-inch rivets spaced 2% inches from 
centre to centre. The circular joints were lapped 2% inches and 
single-riveted with %-inch rivets spaced about 2% inches on centres. 
At intervals of about 40 inches, pads 6 inches in diameter and % 
inch in thickness were riveted on top of the pipe, through each of 
which was drilled and tapped a hole for a 2-inch diameter steel plug. 

The placing and riveting together of the 2()-foot sections of steel 
pipe at the west portal of the tunnel was begun on July 10 and 
finished on July 22. At the east portal this part of the work was 
begun on August 21 and completed on September 12. After the 
steel pipes were riveted and calked, they were thoroughly cleaned 
both inside and out by the sand-blast process, and immediately after- 
ward covered with a wash of Portland cement applied with a brusL 
The work of covering the exterior of the steel pipes at the west 
portal of the tunnel with Portland cement concrete was begun on 
July 27 and finished on August 11. At the east portal this work 
was done between September 18 and 28. The concrete surrounding 
the pipes is 9 feet 8 inches wide on the bottom and 6 inches in thick- 
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ness over the top of the pipes. The lining of the pipes was done 
at the west portal of the tunnel between August 19 and September 
15, and at the east portal of the tunnel between September 27 and 
October 13. 

The pipes are lined with Portland cement mortar composed of one 
part of cement and two parts of sand. These materials were mixed 
with water in barrels which were supported on a platform placed 
about 4 feet above the pipes. Blaw collapsible steel forms were set 
up inside the pipes, leaving a space of 2 inches betwe^i the outside 
of the forms and the inside of the pipes, and the thoroughly mixed 
material was run into these spaces through 2-inch pipes inserted in 
the holes made in the top of the 80-inch pipes. The lining was ap- 
plied in lengths of 14 feet. At the junctions between the 76-inch 
mortar-lined steel pipes and the 60-inch cast-iron pipes, 76-inch X 
60-inch cast-iron branches were set and the 60-inch outlet capped, for 
use when an additional main shall be required. The work of refill- 
ing and surfacing the trenches at the tunnel portals, removing the 
contractor's plant, replacing fences, etc., was completed on Novem- 
ber 26. 

At the end of the year there remained about 2,800 cubic yards of 
broken stone, suitable for concrete, and 1,500 cubic yards of stone 
dust, suitable for surfacing sidewalks and roadways. 

The cost of the work done by Joseph Hanreddy under his contract 
was $114,472.13. 

The maintenance force in July made the connection at Valentine 
Street in Newton between the 60-inch main laid by Cavanagh 
Brothers in 1910 and the 48-inch Metropolitan main laid in 1902. 
The cost of connecting the 48-inch pipe, setting the branch, laying 
the connecting pipes, setting a 36-inch valve, and doing all incidental 
work, was $1,421.64. 

A leak due to a cracked pipe was discovered a short distance west 
of Walnut Street when the pipe line was being tested. The substitu- 
tion of a perfect pipe cost $289.23. 

The leakage from this main, as determined by meter measurement 
before the main was placed in service, was 6 gallons per minute for 
16,928 feet of 60-inch main, and 19 gallons per minute for 2,035 
feet of concrete tunnel and 363 feet of 76-inch cement-lined steel 
pipe. 

The cost of all work in connection with the new main from a point: 
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near Valentine Street to the connection on Beacon Street near Chest- 
nut Hill Arenne, a distance of 20^52 fe^ to December 31, 1911, 
was $455,090^5, as fdlows : — 

TTfiSl Feet of eO-mek CmMt-iron Pipe. 

Pipes, special eastings and Talves, $215,196 10 

Tentnri Meter, 2^350 00 

Laying pipes, indnding pipe4ajing mstmals and earth exca- 
vation, 66,066 35 

Bock excavation, 13,327 66 

Valve diambers and concrete backing for carves, . . . 2y820 65 

Work in connection with changes in nnd er gr onn d stroctnreB, . 6,849 74 
Resurfacing trendi in Commonweaith Avenne, Newton, labor by 

city of Newt<Hi, 4,357 16 

Making connections, testing and putting lines in operation, • 10,703 48 

Real Estate, 290 40 

Engineering, 16,380 00 

Total, $338,363 54 

Cost per foot, $18.95. 

363 Feet of SO^nek Steel Pipe. 

Steel pipe, $3,725 57 

Laying steel pipe, lining with mortar and covering with con- 
crete, 6^13 69 

Earth excavation, 4438 01 

Rock excavation, 2,538 25 

Engineering, 383 00 

Total, $17,353 52 

Cost per foot, $47.8L 

2fl42.5 Feet of 76'inch Pressure Tunnel in Roek. 

Tunnel excavation, $51,074 40 

Crushing stone, 7,334 25 

Concrete tunnel lining, 31,568 81 

Grouting tunnel, 3,696 50 

Extra work on shafts at old Cochituate Aqueduct tunnel, and 

miscellaneous, 800 00 

Legal conveyancing and expert, 100 55 

Engineering, 4,798 68 

Total, $99373 19 

Cost per foot, $48.65. 



76 METROPOLITAN WATER [Pub. Doc. 

New Sufplt Maut to East Boston. 

The construction of an additional main for the supply of East 
Boston was begun in 1910, and the work was quite fully described in 
the report for that year. At the b^inning of 1911 the work remain- 
ing to be done was the completion of the laying of the 36-inch pipes 
in the tunnel under Chelsea Cre^^ and of connecting the pipes in 
the tunnel with the pipe lines in East Boston and Chelsea, also the 
filling of the tunnel and shafts with Portland cement concrete and 
constructing chambers on top of the shafts. This work was com- 
pleted on January 28, and the main was placed in service on Feb- 
ruary 17. 

The timnel was built and the pipes were placed in the tunnel by 
day labor, under the supervision of Charles A. Haskin. The work 
of laying the pipes connecting the pipes in the timnel with the mains 
of the City of Boston in East Boston and with the pipes laid by 
contract in Chelsea, including the work of setting a Yenturi meter 
and the making of the joints in the pipes through the tunnel, was 
done by the maintenance force. 

A test of the portion of the pipe line laid in Chelsea streets, com- 
prising Y25 feet of 30-inch pipe and 2,876 feet of 36-inch pipe, 
showed a leakage of 2 gallons per minute, and a test of the portion, 
812 feet in length, including the tunnel, showed a leakage of 3.2 
gallons per minute. 

The cost of the whole work was $91,960.49, as follows: -— 

729 Feet of 30-inch and 3^14 Feet of 36-inch Cast-iron Pipe in Public Streets. 

Pipes and special eastings, $23,150 04 

Laying pipes, including pipe-laying materials and earth exca- 
vation, 6,830 90 

Pile driving and timber foundation, 3,533 08 

Valve chambers and concrete backing for curves, . . . 579 00 

Work in connection with changes in underground structures, . 2,357 7T. 

Making connections, testing and preparing lines for service, . 3,655 88 

Engineering and preliminary, 2,293 26 

Total, $42,399 87 

Cost per foot, $10.75. 
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504 Feet of 36-inch Cast-iron Pipe in Tunnel under Chelsea Creek. 

Pipes and special castings, $4,386 15 

Tunnel excavation, 20,400 73 

Brick lining, 10,544 36 

Laying 36-inch pipe in tunnel, 4,054 72 

Concrete protection for pipes in tunnel, 5,737 13 

Testing line and miscellaneous expenses, 873 65 

Legal, conveyancing and expert, 42 80 

Real estate, 900 00 

Engineering, 2,621 08 

Total, $49,560 62 

Cost per foot, $98.33. 

Pumping Engine fob Southern High Sebvioe. 

The 40,000,000-gallon triple expansion crank and fly-wheel en- 
gine for which a contract was made in 1909 with the Holly Manu- 
facturing Company, was first operated on March 27. This engine 
was operated 4,174 hours and 32 minutes during the year, equiva- 
lent to 173 days, 22 hours and 32 minutes, but the official duty trial 
has not as yet been made. 

Two boilers for supplying steam to this engine have been furnished 
by the Robb-Mumf ord Boiler Company of South Framingham. One 
of these was delivered late in December, 1910, and the other on 
January 2, 1911. They \^ere unloaded from the cars and placed in 
position in the boiler-room by F. Knight & Son, Corporation, for 
the sum of $600. 

The steam pipes forming the connections with the existing pipes 
in the boiler-room were furnished by The Lumsden & Van Stone 
Company, for the sum of $447; and the Chapman Valve Manufac- 
turing Company furnished eight 5-inch, one 6-inch and one 8-inch 
valve for $362.98. The covering of the boilers, steam pipe and 
smoke flues with magnesia plastic covering was done by the Philip 
Carey Company, for $739. Railings and galleries for use in the 
boiler-room and the bridge connecting Engines Nos. 7 and 12 were 
furnished by The Lumsden & Van Stone Company for $653.48. 

The erection of steam piping, boiler flues and fittings, and of the 
galleries and railings in both boiler and engine-rooms was done by 
the regular employes at the station. The work of connecting the 
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discharge pipes from the engine with the 36-inch and 30-inch mains 
in front of the pumping station, consisting of about 100 feet of 
36-inch pipe and two 36-inch hydraulic valves, together with the 
covering of the hydraulic valve chamber and the construction of 
six brick chambers over valves outside the building, was done by the 
maintenance force at a cost for materials and labor of $5,570.07. 

The cost of all the work connected with the installation of these 
engines, including the connecting pipes in the vicinity of the pump- 
ing station, to Dec. 31, 1911, was $132,397.36, as follows: — 

Pumping Engine, 

Engine No. 12, $85,000 00 

Hydranlic valves, pipes and special castings, . 3,515 54 

Labor and supplies for engine foundation and 

miscellaneous work, 9,223 31 

Total, $97,738 85 

Boilers, 

Boilers Nos. 15 and 16, $10,448 00 

Fuel economizer, 1,740 00 

Hauling and erecting boilers, .... 600 00 

Smoke flue, 536 00 

Grates, 437 75 

Non-conducting covering for boilers, steam pipes 

and flues, 739 00 

Steam pipes, 447 00 

Railings and galleries, 553 48 

Valves and special castings, 366 25 

Labor and supplies for boiler foundations and 

miscellaneous work, 3,138 38 

Total, 19,005 86 

Engineering, 
Engine No. 12 and Boilers Nos. 15 and 16, 4,743 21 

Total for machinery, $121,487 92 

Connecting Pumping Engine to Existing Pipe Lines, 

Pipes, special castings and valves, . , . $5,924 45 
Labor and supplies for pipe laying, and miscel- 
laneous work, 3,938 16 

Engineering, 1,046 83 

Total, $10,909 44 
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Extension of Works to Hyde Pabk. 

On March 28, 1911, the town of Hyde Park applied to the Board 
for a supply of water from the Metropolitan Works. On May 18, 
1911, an act of the Legislature was approved authorizing the ex- 
penditure of $212,000 for the construction of the necessary extension 
of the works. The amount appropriated is expected to cover the 
cost of the 24-inch main 10,200 feet long, extending from Morton 
Street at Forest Hills through Hyde Park Avenue to the Hyde Park 
line; a pumping station located at the end of the 24:-inch main, 
containing two engines, each of 3,000,000 gallons capacity in 24 
hours ; a 20-inch main 6,700 feet long, extending from the pumping 
station through Hyde Park Avenue to Cleary Square, where it con- 
nects with existing mains in Hyde Park. The appropriation also 
covers the cost of a 20-inch main about 3,000 feet long from the 
pumping station to a connection with the pipes of the city of Boston 
at the junction of Poplar and Beech streets in West Roxbury. 
Through this pipe water is to be pumped to the standpipe on BeUevue 
Hill for the supply of the highest portions of West Roxbury, Hyde 
Park and Milton. 

A contract for furnishing 2,561 tons of pipes and 71 tons of spe- 
cial castings for the work was made with the United States Cast Iron 
Pipe & Foundry Company on May 24, 1911. A storage yard was 
leased at Hyde Park from the New York, New Haven & Hartford 
Railroad, and fitted with a* derrick for handling the pipes. The pipes 
l}egan to arrive in the latter part of April. 

The work of laying pipes for the Hyde Park extension has been 
done under three contracts. 

Contract No. 341 for Section 39 was awarded to Michele Russo & 
Son on June 24. This contract included the laying of 10,086 feet 
of 24-inch pipe from Morton Street in Forest Hills Square through 
Washington Street, Walkhill Street and Hyde Park Avenue to the 
Hyde Park line. The work was begun June 28. Pipe laying was 
completed on November 30, and the work of refilling and resurfacing 
the trenches on December 12. At Station 47, where the pipe line is 
carried over the channel of Stony Brook, 36 feet of riveted steel pipe 
were used in place of cast iron pipe; and at the crossing over the 
new channel which is being constructed for Stony Brook in Walk- 
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hill Street, a temporary line of 24-iiich cast-iron pipe about 100 feet 
in length was laid. 

The maintenance force of the department laid the steel pipe and 
constructed a box at the Stony Brook crossing, laid the temporary 
line over the new channel of Stony Brook, laid 20 wooden insulating 
joints, set seven 1^^-inch air valves and tested the work. 

The test showed a leakage of 7 gallons per minute. 

Contract No. 343, for Section 40, included the laying of 6,731 feet 
of 20-inch main from the terminus of the 24-inch main at a point 
near the Hyde Park line, through Hyde Park Avenue to Cleary 
Square in Hyde Park. This contract was awarded to James L. 
Bryne, of Dorchester, on July 12. Trench excavation was begun 
July 21 and the contractor finished the work on November 11, in- 
cluding the laying of 259.6 feet of 24-inch, 324.5 feet of 20-inch pipe 
and 121.5 feet of 6-inch and 12-inch pipe not included in the original 
contract. 

The maintenance force made 15 insulating joints of wood, set four 
1%-inch air valves and made the connection between the 20-inch main 
and the 12-inch Metropolitan extra high service main in Metropolitan 
Avenue. The test of this main showed a leakage of 2.3 gallons per 
minute. 

Section 41 included a 20-inch pipe line from the pumping station 
on Hyde Park Avenue, crossing the New York, New Haven & Hart- 
ford Railroad, thence through Grew Avenue, Mansur, Burleigh, Dale 
and Poplar streets to Beech Street, a distance of 2,984 feet. Contract 
No. 344, for laying this pipe, was made with Andrew M. Cusack, 
of Boston, on August 28, who began work on August 29, and com- 
pleted his contract on November 21. At the crossing of the New 
York, New Haven & Hartford Railroad eleven lengths of flexible 
ball and socket joint pipes were used in place of pipes with the 
ordinary leaded joint, for the purpose of preventing leaks at the 
joints, due to jar from the trains. 

The maintenance force made the connections with the pipes of the 
city of Boston at the junction of Beech and Poplar streets, set two 
1 %-inch air valves and did considerable work in building an embank- 
ment over a portion of tlie pipe line in Mansur Street and Grew 
Avenue. The test of this line showed a leakage of 5 gallons per 
minute. 



I 
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Land having an area of 61,928 square feet, lying between Hyde 
Park Avenue and the New York, New Haven & Hartford Railroad 
has been acquired, plans for a pumping station have been so far 
perfected that the coal pocket and engine and boiler house founda- 
tions are now under construction, and a contract has been made for 
making and installing two pumping engines. Plans and specifica- 
tions for the pumping station superstructure and for the boilers are 
being made, and it is expected that the plant will be completed in 
readiness for operation before the first of December, 1912. 

The work of excavating for the building foundations, grading the 
grounds, and for a side track which is to be constructed by the Rail- 
road Company, was begun on October 18 by a day-labor force under 
the supervision of the engineering department The work done by 
this force to the end of the year included 4,006 cubic yards of exca- 
vation, 339 cubic yards of concrete masonry in building foundations, 
and the laying of cast-iron and Akron pipe for sewers and drains. 

A contract made on Sept. 18, 1911, calls for the construction and 
erection in readiness for use on or before Sept. 18, 1912, of two hori- 
zontal duplex compound engines, each having a capacity of 3,000,000 
gallons in 24 hours. The contract price for the two engines is 
$16,600. 

Although the pumping station will not be completed for nearly a 
year, the mains connecting the Metropolitan Works with the distri- 
bution system of Hyde Park are in readiness for use. 

The cost of work in connection with the extension of the supply 
to Hyde Park to Dec. 31, 1911, was $112,584.36, as follows: — 



* 



134.4 Feet of 20-inch and 10,468.1 Feet of 24'inch Cast-iron Pipe, Section 39. 

Pipes, special castings and valves, $30,312 76 

Laying pipes, including pipe-laying materials and earth excava- 
tion, 11,516 63 

Bock excavation, 2,742 00 

Valve chambers and concrete for bracing curves, and foundation 

for paving, . 1^55 00 

Work in connection with changes in underground structures, . 1,794 72 

Pilling and testing main and preparing it for service, . . . 1,602 81 

Engineering and preliminary, . . . . . . 2,032 76 

Total, $51,156 68 

Cost per foot, $4.82. 
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6,810 Feet of 20-4nch Cast^ron Pipe, Section 40. 

Pipes, special castings and valves, $17,884 60 

Laying pipes, including pipe-laying materials and earth exca- 
vation, 6,049 41 

Rock excavation, 2,545 00 

Valve chambers and concrete for bracing curves, . . . 714 00 

Work in connection with changes in nndergronnd struetnres, . 599 59 

Filling and testing main and preparing it for service, . . 889 43 

Engineering and preliminary, 1,271 45 

Total, $29,953 48 

Cost per foot, $4.40. 

3,063^ Feet of 204nch Cast-iron Pipe, including 131.5 Feet of Flexible 
Jointed Pipe under i-track Steam Railroad, Section 41, 

Pipes, special castings and valves, $8,037 53 

Laying pipes, including {^ipe-laying materials and earth exca- 
vation, . . ...:.. 5,09461 

Rock excavation, . . . . . < 145 00 

Valve chambers and concrete for bradtt^ curves, . . . 482 00 

Work in connection With changes in underground structures, . 373 33 
Making connection, building embankment over 600 feet of pipe 

Hue, testing and preparing line for service, .... 846 58 

Engineering and preliminary, 1,078 77 

Total, $16,057 82 

Cost per foot, $5.24. 

Hyde Park Pumping Station — excavating and grading Lot and for Side 
Track, and constructing Concrete Foundations, etc. 

Cast iron pipes and special castings, $106 03 

Excavating and grading, 4,006 cubic yards at 49.4 cents, . . 1,978 34 
Concrete foundation walls, 339 cubic yards at $8.35 per cubic 

yard, 2,516 90 

Gravel screened for concrete and not used, 363 65 

Lajdng sewers, drains and miscellaneous work, .... 810 57 

Engineering and preliminary, . • 2,608 U 

Real estate, legal conveyancing and expert, .... 7,032 78 

Total, $15,416 38 
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Hydeo-Ei-eotbic Plant. 

In September, 1910, a contract was made by the Board with the 
Connecticut River Transmission Company, under which the Board 
agreed to furnish for a period of five years electrical energy to be 
developed at tiie Wachusett Dam in Clinton, by utilizing the fall of 
water drawn from the Wachusett Reservoir into the Aqueduct for 
use in the Metropolitan District. 

On November 9, 1910, a contract was made with the S. Morgan 
Smith Company, of York, Pa., to furnish and install in the power 
house which was built in 1904, 4 hydraulic turbines and 4 electric 
generators, with a small generator to be used as an exciter, with the 
necessary wiring and switchboard. Contracts were also made for 
furnishing 4 48-inch hydraulic lift valves, 4 48-inch Venturi meters, 
and about 113 tons of castings 48 inches and 60 inches in diameter, 
for use in the penstocks supplying water to the turbines. 

In February, the Niles-Bement-Pond Co. of Philadelphia com- 
pleted the erection of a hand-operated traveling crane, for use in 
connection with the erection and maintenance of the power plant.. 

Work upon concrete foundations for the wheels and generators 
and for the floor of the power-house was begun by the maintenance 
department in the latter part of February^ The large penstock cast- 
ings arrived in March, and the work of setting them began imme- 
diately. During April and May the work of installing the penstock 
valves, Venturi meters, electric generators and switchboard, and of 
constructing the concrete foundations and floor, were in active prog- 
ress, and during the last week of the month one of the turbines was 
received and its erection was begun. 

The erection of the turbines and generators, the construction of a 
li^tning arrester house and of underground and overhead transmis- 
sion lines connectiug the power-house with the liues of the Connect- 
icut River Transmission Company were in progress during the 
months of June and July. On the first of August the plant was 
substantially finished, and between August 3 and 9 one of the turbines 
^as tested to determine its efficiency. 

The plant consists of 4 hydraulic turbines of the horizontal shaft, 
spiral case type, each equipped with a Type Q Lombard governor. 
E«eh turbine was guaranteed to develop 1,200 horse-power. The 
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contract provided that the turbines^ when revolving at a speed of 
400 revolutions per minute under a net head of 90 feet, and when 
discharging, respectively, 73, 122, 138 and 155 cubic feet per sec- 
ond, should give an average efficiency of 82 per cent 

The average efficiency of the turbines as determined by Prof. 
C. M. Allen of Worcester, was 79.4 per cent., measuring the discharge 
into the Wachusett Aqueduct by the use of a current meter; and 81.6 
per cent., measuring the discharge by the use of a pitometer placed in 
the penstock pipe. The average of these efficiencies was assumed to be 
the correct result in the settlement with the contractor. 

The water supplying each of the wheels flows from the res- 
ervoir into a masonry chamber built in the dam, which is provided 
with screens, stop-planks and sluice valves, thence through a ver- 
tical well 7 feet in diameter extending to a depth of 111 feet below 
high water in the reservoir, thence through a 48-inch cast iron pipe 
extending horizontally 114 feet through the dam into a building in 
which are located the turbines and generators, as well as connections 
with the Wachusett Aqueduct and with waste pipes for conveying 
the water to the river below the dam. 

In each of the 4 pipes leading to the wheels there has been placed 
a special type of Venturi meter furnished by the Builders Iron 
Foundry of Providence, E. I. These meters afford means for 
measuring the quantity of water used 'by each of the turbines, as 
well as the quantity drawn from the Reservoir for the supply of the 
Metropolitan District 

Each meter consists of a throat section 40 inches in diameter, 10 
feet 4 inches long, made in two sections for convenience in inserting 
in the 48-inch pipes, and an upstream pressure chamber, consisting 
of a ring of 3-inch brass pipe set in a recess cut in the brick wall 
of the 7-foot diameter vertical wells. The distance from the throat 
of the meter to the pressure chamber is about 90 feet. Water is ad- 
mitted to the upstream pressure chamber through 12 ^inch open- 
ings in brass plates which are set flush with the sides of the well; 
and the pressures, both from the pressure chamber in the vertical 
well and from the throat of the meter, are transmitted to the record- 
ing instruments in the power station through %-inch diameter brass 
pipes. 

The recording instruments have three dials; one indicating the 
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rate of flow in million gallons per day, one for continuously record- 
ing this rate upon a chart, and one for registering the total flow 
through the meter. 

Tests of these meters made by careful current meter measure- 
ments of the flow in the Wachusett Aqueduct, indicate that for rates 
of flow between 48,000,000 and 110,000,000 gallons in 24 hours the 
meters will register and record the flow within 2 per cent of ac- 
curacy. 

The wheels and generators are supported on a foundation of 
heavy concrete masonry forming wells, into some of which the draft 
tubes from the turbines discharge, while others contain valves con- 
trolling the flow of water. 

In each penstock directly under the turbine there is placed a 48- 
inch valve operated by water pressure by means of a 24-inch diam- 
eter hydraulic piston. These valves, four in number, were furnished 
by the Pratt & Cady Company, of Hartford, Conn., for $1,267 each. 

The generators and switchboard were furnished and erected by the 
Westinghouse Electric & Mfg. Co. of Pittsburg under a subcontract 
with the S. Morgan Smith Company. 

There are four 1,000 kilo-volt-ampere horizontal-shaft machines, 
each directly connected with a turbine and delivering 3-phase 60- 
cycle current at a pressure of 13,800 volts. The available head on 
the wheels will be from 80 to 100 feet, depending upon the eleva- 
tion of the water in the reservoir and the quantity flowing in the 
aqueduct. 

The plant also includes a 110 horse-power hydraulic turbine fur- 
nished by the S. Morgan Smith Company, and a 90 horse-power tur- 
bine furnished by the Holyoke Machine Company, each of which is 
directly connected with a 125-volt direct current Westinghouse gen- 
erator used in exciting the large alternating current generators, in 
operating the motors used for pumping out wells, and in operating 
the electric crane in the upper gate house. The energy developed by 
the main units is conveyed for a distance of 815 feet from the power 
house through two lines of 3-conductor paper insulated lead covered 
cable. Each conductor is composed of 19 strands of copper wire and 
has a conductivity equivalent to a solid "No, B. & S. gage wire. The 
cables were tested at the factory under a pressure of 30,000 volts and 
guaranteed for 5 years. Each cable was laid in a 314-inch diameter 



86 METROPOLITAN WATER [Pub. Doc- 

Orangeburg fiber conduit laid in Portland cement concrete. In con- 
nection with the transmission line a twin conductor lead-covered tele- 
phone cable was laid in a 2-inch diameter Orangeburg fiber conduit. 
The underground cables terminate at a point on the side of the waste 
channel near the Central Massachusetts Railroad. At this point is 
located a building 20 feet long and 14 feet wide, constructed of Port- 
land cement concrete with' a roof of red Imperial Spanish tile- This 
building contains the apparatus required for arresting electric cur- 
rents due to lightning and preventing injury to the cables, generators 
and other apparatus at the power house. Between the lightning 
arrester house and the transmission line of the Connecticut River 
Transmission Company there is a pole line 600 feet long, supporting 
6 lines of No. 1 7-strand bare copper wire, 1 No. 4 copper guard wire 
and 2 No. 10 telephone wires. 

The concrete floor of the room occupied by the wheels an,d gener- 
ators is covered with selected red American Promenade floor tiles. 
The cost of the plant, including the concrete foundations and tile 
floor, was as follows : — 

4 1,200 H. P. turbines, 4 1,000 K V. A. generators, 1 110 H. P. 
exciter turbine, 2 exciter generators and electric equipment 
furnished and installed by S. Morgan Smith Co. and West- 

inghouse Electric & Mfg. Co., $69,639 62 

Lombard governor on exciter turbine, 935 12 

Lightning arrester station, 2,348 44 

Underground transmission line, 2,693 47 

Overhead transmission line, 949 30 

Labor and materials furnished in connection with the wiring in 

the building, 2,022 98 

Penstock pipes and valves : — 

4 48-inch valves, $5,068 00 

Special castings, 7,474 40 

Installing castings and valves, .... 2,832 59 

15,374 99 

4 Venturi meters and installation of same, 6,211 94 

Floor of power station, including concrete foundations for tur- 
bines and generators, 7,883 29 

Traveling crane, 2,500 00 

Miscellaneous labor and materials, 3,020 27 

Engineering, 9,521 06 

$123,100 48 
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The total indndes the cost of four Ventari meters ixidch «une used 
in meftsmjng the water drawn from the reservoir. 

MiSCEUJLSXOtTS CoKSTEUCTlOJr. 

For the purpose of increasing the capad^ of the mains leading 
from the hi^ service engines to the Fisher and Wahan Hill reser- 
voirs, about 45 feet of 30-inch and 24-inch pipes in front of Chestnut 
TTill Pumping Station ISo. 1 have been rranoved, and 300 feet of 
36-inch pipe, connected with the <dd 30-inch main, have been laid in 
front of the station and connected with the 36-inch main leading to 
Waban TTiTl Reservoir. This work was done in May, at a cost of 
$3,880.76. 

A Hersey detector meter. Type F.M., sire 6 inches x 3 inches, was 
installed in January <m the Fellsway at Fells Avenue, Medford, for 
use in measuring the water used in a small section of that city known 
as Boulevard Heights. 

Yenturi meters and roisters have been set at Cleveland Circle in 
Brixton, and at the Hyde Park Pumping Station, and a Hersey 
detector meter and Ross r^ulating valve have been set at the corner 
of Summit Street and Milton Avenue in Hyde Park, for use in 
measuring the quantity used, and controlling the pressure in a small 
section of Hyde Park which is to be supplied from the southern extra 
high service. 

Engotesbing. 

The work of the engineering force chargeable to construction has 
included the preparation of plans and si)ecifications and the super- 
intendence of work which has been in progress under twenty contracts 
aggregating about $300,000 in value. 

The principal items of work have been the 76-inch cement-lined 
steel pipe line and concrete-lined pressure tunnel in Newton, the 
hydro-electric plant at the Wachusett Dam, including turbines, gen- 
erators, valves and castings, the new pumping engine at Chestnut 
HiU Pumping Station No. 2, and the pipes, valyes, pipe laying, 
pumping station and machinery for the extension of the works to 
Hyde Park. Preliminary studies, including estimates of cost, have 
been made for reservoirs in the Blue HiUs Keservation in connec- 
tion with the southern extra high service system and for pipe lines 
to supply water to the town of Braintree. 
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MATN'TENAFCE. 

Raestall ajtd Tieij>. 

The rainfall on the Wachnaett watershed was 38.73 inches and on 
the Sudbnry watershed 38.38 inches. Although the rainfall was 
somewhat larger than in 1910, it was so distributed throughout the 
year that both the percentage and total amount collected were snaller 
than dnring any year since records have been kept. On the Wachnsett 
watershed 37 per cent, of the rainfall, equivalent to 14.33 inches^ 
was collected, and on the Sudbury watershed 28.2 per c^it^ equiv- 
alent to 10.8 inches. The rainfall, rainfall collected, and yield in 
gallons per day per square mile for the past four years, as compared 
with the corresponding iSgurcs for the years 1880 to 1883, inclusive, 
which is the period of lowest previous record, are as follows : — 





SmwuHi BzTXB WjaraammD. 




Ybak. 


TtmniaU. 


lUinfmll 
eoUeeted 
(InefaM). 


Yield 
(QdOons 
per Day 

Mifo). 


Rainfmll 
ClBefaM). 


Bwn&a 
•oUBCtad 
dnefaaa). 


Ywld 

(GalkHia 

par Day 

per Square 

MBe). 


1908 

1909 

1910 

1911 


30.15 
41.75 
35.84 

38.38 


14.93 
13.13 
11.90 
10.80 


994.000 
625.000 
570.000 
514.000 


37.81 
44.50 
37.85 

38.73 


17.84 
19.27 
17.39 
14.32 


847JB00 
918,000 
828,000 
682,000 


Avences. 

1880 

1881. 

1882. 

1883 


37.98 

38.18 
44.17 
39.39 
33.78 


12.93 

12.18 
20.57 
18.10 
11.19 


900.750 

578.000 
979.000 
892.000 
533.000 


39.73 


17.30 

1 


818.750 


Aver«cM» 

AT«nig» for 37 yean. 
Awnic* for 15 yean. 


38.03 


15.51 


738.000 
1,013.000 


- 




1407.000 



Stobaoe Besebvoibs. 

On January 1, 1911, the storage reservoirs contained 59,327,000,- 
000 gallons, which is 21,581,900,000 gallons less than their capacity 
when full. By reason of the small rainfall during the early part of 
the year there was no gain in storage until after the 14th of March. 
During the latter half of March and the month of April there was a 
gain in the amount of storage, but the Wachusett Eeservoir did not 
fin during the spring and the maximum storage, which occurred on 
May 2, was 67,953,900,000 gallons. This was about 10,000,000,000 
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gallons less than the maTJTnTiTn during any previons Tear since 1908, 
when the Wadrasett Reservoir was first filledL From May 2 until 
October 15 there was a practically continuous loss of storage, inter- 
rupted for two wedks by a heavy rainfall on June 5 and 6, and tor 
one week, by a rainfall of 3% inches during the last week in Angost. 
On October 18 the reservoirs contained 55,503,900,000 gallons of 
water. A rainfall of about 10^4 inches during the last two and a 
half m<mlhs of the year caused a gain in storage of 4,476,100,000 
gallons, and on January 1, 1912, the reservoirs contained 653,000,000 
gallons more than at the beginning of llie previous year. 

The following table gives the quantity of water stored in the storage 
reservoirs at the b^inning of each month: — 

Quantity of Wcier stored in WachuseU ReBenoir, and m Reservwn on Su&ury 
and CochOuaU Watersheds, at the Beginning of Each Month. 















In 
Wachusett 
Reservosr 

(GaDons). 


In Sadbury 
Rcaervoirand 
TYaTnincham 


In AU Other 

Stonce 

Reeeivoirs 

(GaUoDs). 


1 — 

Total 


UATK. 


ReservQir 
No.3 

(Gallons). 


(Gallooa). 


1S11. 

January 1, 


45.610.400.000 


7,890,400.000 


5,826,200.000 


59.327.000,000 


Tehruaryl,. 


• 






• 




44.934.500.000 


7.898.100.000 


6.156.900.000 


58,989.500,000 


Varchh . 












45,416.100.000 


7.694.800.000 


6.057.900.000 


59.16S.800.000 


April 1, 












48.736.900.000 


7.724,100,000 


6,429,400,000 


62,890.400,000 


Mayl, 












53.705.700.000 


7.200.500.000 


6,974.800,000 


67,881.000.000 


Jonel, 










• • 


54.667.000.000 


5.996.100.000 


6,204.200.000 


66.867.300.000 


Julyi. 












54,153.200.000 


6.009.400.000 


5.189.700,000 


65.352.300.000 


August 1, . 












51.921.000.000 


6,569,800,000 


3,297,400,000 


61.788.200.000 


September 1, 








^ 


49.806.000.000 


6,406,000.000 


2,745.700.000 


58.957.700.000 


October 1, . 










48.186,800,000 


6.126,000,000 


2.236.900.000 


56.549.700.000 


November 1, 










48.027,400,000 


5.730,900,000 


2.358,900.000 


56.117.200.000 


December 1, 










47,755,500,000 


6.710,000.000 


3.065.900,000 


57.531.400.000 


4 
4 

January 1. . 


1912. 

• 


• 


■ 




48,910,000,000 


6,980,900,000 


4,089.100.000 


59.980.000.000 



WachuseM Reservoir. — At the beginning of the year the water 
in this reservoir was at elevation 379.35, or 15.65 feet below high- 
water mark. The low-water mark for the year was 378.52 on Jan- 
uary 27. On March 14 the elevation of the water was 378.69, after 
which date the reservoir rose until May 18, when it stood at eleva- 
tion 387.09. The highest point for the year was reached on June 
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10, when the elevation was 387.41, or 7.59 feet below high-water 
mark. Between this date and the middle of October tiye reservoir 
fell 6.36 feet. During the remainder of the year the reservoir sur- 
face varied but little in elevation, but rose about 12 inches during 
the latter half of December. At the end of the year the reservoir 
was 2.95 feet higher than at the beginning, and contained 48,910,- 
000,000 gallons, a net gain in storage of 3,299,600,000 gallons dur- 
ing the year. 

The reservoir bottom between elevations 382 and 398 covering an 
area of over 600 acres, was cleaned between September 25 and No- 
vember 8, for the first time since 1908. The perennials which had 
grovni during the past three years were removed by pulling or grub- 
bing ; the annuals were pulled or mowed ; the tree stumps, roots, logs 
and miscellaneous debris brought into the reservoir by flood water 
or unearthed by wave action on the shores were collected, and the 
entire surface was raked, all refuse burned and the residue buried or 
removed outside the limits of the reservoir. This work was done at 
a cost of $2,165.88. 

No additional removal of soil along the shores of the reservoir has 
been necessary during the past year, but the timber was cut from 
a strip 50 feet wide and 975 feet long along the Sav^yers Mills Bluff, 
in anticipation of further washing away of the shore at that place. 

WachiLsett Dam and Grounds. — The structures and grounds at 
the dam are in good condition. The hauling of heavy machinery and 
supplies to the lower gate house, in connection with the installation 
of the hydro-electric plant, and the excavation of trenches for elec- 
tric conduits, has made necessary the repairing of the roadways on 
the grounds as well as the public highway leading to the dam from 
Boylston Street. By arrangement with the Road Commissioners of 
Clinton, this department furnished and placed screened gravel on 
5,100 linear feet of roadway 20 feet wide, 960 feet of which was a 
town road but used almost exclusively by the Commonwealth, and 
the town of Clinton furnished a steam roller and wet and rolled the 
roadway for its entire length. These repairs were made in Septem- 
ber at a cost of $818.11. The lawn at the foot of the dam, between 
the power house and the west hillside, has been regraded and a drive- 
way built to afford access for teams to the door at the west end of 
the power station. 

A one-story, concrete building, 32 feet x 23 feet, with a red tile 
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roof, has been built on the grounds for use as a garage, in which to 
store the two aut(Hnobiles used by the department, and as a store- 
house for tools used in caring for the grounds about the dam. The 
cost of this building was $3,079.73. 

Six additional screens of standard design have been made for use 
in the upper gate chamber, it having been found necessary to provide 
additional screen area in connection vnth the economical operation of 
the power plant. 

Care and Improvement of the Wachusett Watershed. — In addi- 
tion to the work described under the heads of Forestry and Swamp 
Drainage, the conditions on the Wachusett watershed have been im- 
proved by the acquisition of 130.408 acres of land, a large portion of 
which is of a swampy character and located on the line of brooks 
which flow directly into the reservoir. 

Waushacum Brook, which forms the outlet of the Waushacum 
ponds and is one of the principal feeders of the Wachusett Reser- 
voir, extends for over a mile through three of the properties recently 
purchased. For the whole distance the channel of the brook has 
been improved by widening, deepening and straightening, and a 
margin 15 feet wide has been cleared on both sides of the brook. 
This work was done at a cost of $666.45. 

Thirty-five stone bounds have been set, marking the boundary of 
property purchased. 

An old dam across Maiden Brook, in West Boylston, on property 
formerly owned by Mary L. Warner, has been torn down and the 
brook cleaned and improved, thus removing a small objectionable 
pond and swamp. 

The timber portion of the dam across the Quinepoxet River just 
above the site of Warfield's Mill has been removed and burned and 
the rock portion of the dam levelled so as to prevent the storage of 
water back of the dam during times of low water in the river. 

The original plank covering of a large cesspool constructed to re- 
ceive drainage from a bam on the premises of Andrew J. Scarlett, 
in West Boylston, has been replaced by a more permanent cover made 
of Portland cement concrete slabs supported on granite sills. 

The standing and rowen grass from about 375 acres of land around 
the reservoir was sold for $2,690. 

Emergency Supply for City of Worcester, — During the montiis 
of September and October the city of Worcester, by permission of the 
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Board, OHistructed upon the shore of the Wachusett Beservoir, at 
South Bay, in the town of West Bojlston, a pumping plant designed 
to furnish an emergency supply of water to that city. The plant con- 
sists of three four-stage centrifugal pumps, each having a capacity of 
2,000,000 gallons in 24 hours, connected by a belt to a 250 H. P. 
General Electric motor. Two additional motors were installed and 
foundations constructed for two additional pumps for use if they 
should be required. Each pump draws its supply through a 10-inch 
suction main supported on a timber platform extending into the reser- 
voir, and all the pumps discharge into a common force main, 30 inches 
in diameter, through which the water is carried about 2^ miles and 
discharged into the distribution system of the city of Worcester. The 
machinery is enclosed in a one-story wooden building 46 feet 2 inches 
wide X 69 feet 4 inches long, supported on concrete foundations. 
Pumping from the reservoir to the city of Worcester was begun at 
3 P.M. on October 24 and continued, with some intermissions, until 
November 11, the total amount pumped being 62,440,000 gallons, 
for which the city of Worcester paid $1,810.76. The plant was 
operated by electricity furnished by the Connecticut Biver Transmis- 
sion Company. 

Sudbury Reservoir. — From January 1 to April 23 this reservoir 
was full, and during the greater portion of this period water was 
flowing over the crest of the dam. During the succeeding four weeks 
the reservoir was lowered about 4 feet, and from May 20 until Novem- 
ber 20 the reservoir was kept between 3 and 5.5 feet below the crest 
of the dam. At the end of the year the water surface was 2 feet 
below the crest 

The wells, from which water is drawn to supply the Bigelow and 
Cratty houses owned by the Board and occupied by its employes, 
have been deepened and repairs made at both of these houses, also 
at the attendant's house at the Sudbury Dam. 

A wire fence 825 feet long has been built on the line between prop- 
erty of the Board and Oren P. Walker, near the Marlborough filter- 
beds. 

At the Sudbury Dam about 9 cubic yards of Portland cement con- 
crete were used in filling holes at the foot of the overflow. Steel 
plates 19 inches x 25 inches in size, were placed in the sides of the 
casting below one of the pipe gates in the gate-house, and the iron 



No. 57.] ikXB SEWE&iLG£ BCMkEIX S 



Franmngham MaenfoirB JTos. J, £ ami JL — Fran J:aiie IS ^ Oc- 
tober ^ liie sariBot cf Frgnrrngham B^errodi' Xa 1 ^w:tt ^^ckw* t^ 
tsrest of "d^ daou due to liie flwhai^ froaoEi dis TeaesTroar i&tc ^le 
liver of 1,500,0(K) ^71 nm; per daj, as required ly lav, Uie lo^*5»e^ 
ptdnt i^acbed vae 1.17 iect l»elo«r lie cvrat of t]he dxm, <m At^gwt 
25. At 'die end of llie year li^cter vms Ixang ^wastMl orcsr l^ <vi)ft> 
let daas. 

The vsser in FramTnghain I&esesrroir Xa 2 was aboTe ^ le^ of 
the crest of xbe dam from Jannaix 1 to Juhr 24^ witii the esci^)idoii of 
a few dars in Y^Bruarv and Mardi. Dming Axigo^ tlie SQriiK« v^as 
about S feet bekrar the stcme cxbsl Dnxiiig SeptcmW' die res^rv^ir 
£Bed and for the icmainder of tbe jear tiie smfftoe i^eaonaxaed at or 



Tlie elerjitiai of tiie water in Fraininghain fiedervmr Xo« S is 
OMitadled ly tie draft fcH* the siipply of the 3I'eti>c^wlitftn District 
and the quanthy deHx^red into the reservmr frooa the Sndburr Res- 
erroir. Dnring the greater part of the year the siirfaoe of this res- 
erroir was hept b et we en one and two feet bdow the <spest of the dank 
The onlr time that laiT watCT was allowed to flow from this r©$ier- 
voir into Framingham Eeservoir Xa 1 was for a few hours on 
Maidi 16, wbea the water rose above the top of the flash-boards on 
the dam. 

The work of fiTliTig a shallow area at the head of Framingham 
Beservoir Xa 3, which was b^on in 1910, has been completed* 
The snrfaee of the fill has been covered with aboat 6 inches of loam 
and sowed with grass seed. There were used in the fill 8,600 cubic 
yards of material at a cost of about 25 cents per cubic yard. 

Advantage was taken of the low stage of the water in Framingfaam 
Eeservoir Xo. 2 to dean and paint the upper pipe gate in the gate- 
house. Granite bounds were set at 57 angle points on the property 
lines around Framingham Reservoir Xo. 2. 

The embankments of the three dams were dressed with chemical 
fertilizer, and, judging from the appearance of the grass, the em- 
bankments can be kept in good condition at less expense by the use of 
chemical fertilizer than by the use of stable manure* 

Ashland Reservoir. — At the beginning of the year the reservoir 
was full and overflowing, and it continued to overflow nearly all of 
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*h^ *Ittw^ Tmtll April 2^, Dtrmie tS* fclLjWin^ 'iree mcaidB viter 
vaA <tenm froiia -tia Teserrozr for T3e in iiii«e IfesropoTTtgn Dtsmet 
at ratei frf' from IO/K^/jOO to Z»'}/j*jOj)*y} galLjiis per djtjr. On. Jn^ 
2j4. wiftti tfe gatft* were firmed, tise ^rrrfi^^e of tfae rcserroir wis 33 
fi^^ b^ow busb-water mark* and tbe $rora^ lubd bcei fcdnccd from 
l,!^:!^/^//^^^ to 157,200,000 galloii*. At tie md of due jcar diis 
r^sM^rroir had ruen to cJera-ion 20S.51 and fonrained €293X),000 
it^Uf/m. Tbe ^laiee gates, gate stems and faradxts were cleaned and 
painted and the stop-planks in the gate-house orerflow, twentj in 
nnmljer^ 4 feet 9 inches kmgv which were in poor condition, hare been 
renewed. The embankment at the dam was giren a dressing of diem- 
ieal fertilizer. 

HopJnnt&n Re^fervcin — The water in this reservoir was 0.16 of 
a foort nhore the cre«t of the waste^way at the beginning of the year. 
From the middle of February to the middle of March 413,100,000 
gallonn of water were drawn in excess of the yield of the watershed, 
and the snrface of the reeerrcrir lowered 7.04 feet After March 
31 the reservoir surface rose steadily and the highest elevation for 
the year was reached on May 5, when the water stood at elevation 
804,83, or 0.17 of a foot below high-water mark. On May 5 the 
valves on the outlet pipe were opened and on June 1 the reservoir 
surface had fallen 7% feet, on July 1, 11 feet additional, and on 
July 24, when the outlet valves were closed, the reservoir was 32.82 
feet below high-water mark, and contained but 138,000,000 gallons. 

Advantage was taken of the low level of the water in the reservoir 
to clean and paint the sluice gates at the dam, with Ihe exception of 
the lower guard gate, including the gates controlling the flow on the 
filter-beds. The filter-beds were harrowed in the spring and a growth 
of weeds and grass mowed and burned in the fall. The embankment 
of the dam was dressed with chemical fertilizer. 

Whitehall Reservoir. — On January 1, 1911, the surface of this 
reservoir was at elevation 836.70. Water was drawn from the res- 
ervoir continuously from August 20 to October 3, to reinforce the 
storage in Framingham Reservoir No. 2, from which water was at 
that time being drawn for the supply of the Metropolitan District. 
This draft lowered the reservoir 2.15 feet. At the end of the year 
the resorvoir surface was at elevation 336.13, or 1.78 feet below 
high water. 

A portion of the retaining wall on the east side of the flume which 
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puBK liiron£)i the ontkt dxm coDsipded, «n3 liie old mmll lit$ Wsft 
taioeii down and icimili in a loone snl^Etuitiil mujier, line ^KOUXMr 
oottftges hsve heai \mix ai^ xhert Ja« now h9 cottages lootted ri^t 
die sbxre <^ I3>e iwrvmr. 

Farm Pond, — No meter ^iras drtvn from tbis pofid dxoiiur A^ 
Tear for use in l}« Metropolitaii IHstn<^ none was wasted fivwi it 
to liie Sodimrr t&rest and none snj^died to it from tlie S^o^dKatr 
Aqnedoet. Hie torvn of FTamii^Jtun has drawn tiie fi^ettief part 
of its suppfy from "Eber galkxies located on die shore of tbe pood^ 
and in June Aangei the oonnecrions betweai the £lti«r gaUmes^ and 
the ]Hmips 90 as to make it po^Ue to draw tlie wat^n* £ram the fillip' 
gaDerieB at a lower le%^ 

In Deoembo' an 8-indi Hersey ]proporti<Mial me^er was $et on 
the pipe ecHinecting the Sndbmy Aqueduct with the pamps stipply- 
ing the town of Framingham, so that heremfter a nMMre accurate 
measnrement will be obtained of the quantity drawn from die aque- 
duct by the town of Framingham. 

The total quantity of water used by Framingbam was 264>000^000 
gallons, of ndiidi 41,300,000 gallons were drawn from the Sudbury 
Aqueduct and the r^nainder frcHu the filter galleries* 

Lake CotkUuaU. — At the beginning of the year the water in 
the lake was at elevation 141.19, or 3,17 feet below high water. The 
lake was filled in the latter part of April and remained at or near 
high-water mark until July 1; from that date uutil Octob^Mr 23 
water was drawn iiom the lake for the supply of the Metropolitan 
District, and its surface lowered about 8,5 feet, to elevation 135*81* 
During November and December the surface of the lake ro^e 4 feet 
and on January 1, 1912, stood at elevation 140,21. 

The stone coping of the retaining wall alongside the driveway 
leading from Pond Street to the effluent gate-house has been reset 
for a distance of 390 feet, and willow cuttings set in loam back of 
the wall for the purpose of forming a hedge alongside the dri^vway. 

An area of about half an acre, lying between Speene Street and 
the shore at the south end of the lake, on land belonging to E, E, 
Wilgus, which was slightly below the high-water level of the lake, 
has been filled so that it is now not less than 9 inches above high- 
water mark. This work was done at a cost of about $812. 

While the water was at a low stage, the shores of the lake were 



isfeiUbSfi at aetr^ral poiatft and •i&e rinmnri nmier WcneB^Er Sznefe 
warn i^ep0sned ^ 'iiar 7SC& ^nlii be drswn rerun :iie upper ffirf of 

W6«b:^ fok T^rramsa Sckface DttArr^fa of CocrrmrATT Vixr 
xjmx fhmc Luql CocHrnTATE to thx Scimrsr Srmi. 

The 0MWCnKtkML ot tiiese ^irorks was norijr esm^efied in 1^10 
ud tib^ wene daerxMfi ia die lepon for tihst jcsr. Soce JasBazj 
1^^ Idll^ wiiea ^ druu ipne {Jaeed in manme^ xie ssrfKe <in£n- 
a^ frofli aiM)trt 140 acres, ob wiudi thse is a population of TOO^ 
baa bee& earmd to Basnister^s BrooiL. from wbiek it ft>ws to de 
SodboTj 'River. Aa ^oon as tbe frost left tbe groaiid ia tbe sfging 
the eootraetcT enapleted bia woA b^ I^Ti^S ^ ^^^ ^ l^-indb pipe, 
torfaeii^ tbe treaebea and refudrxiig concrete iBasGvry wbodi bad 
been tujnred \j fneiing. Tor a distance of abovtt 450 feet tbe 
€fpen efaasnel was carried tbroug^ a diaDoir poiid wb»^ was partiallT 
filled bj tbe contraetor witb tarpbim material from otber parts of 
tbe work. As tbere was not enoa^ of the snrpfais material to com- 
plete tbe filling of the pond 1^67 eabie yards of gra?el and loam 
were pnrcba«ed at a cost of 48 cents per yard. Tbis material was 
placed and tbe area graded bj tbe regular maintenance force, wbo 
aUo coBStmcted 14^0 feet of ditcbes^ 700 feet of wbicb are provided 
witb plank bottom and paved side slopes. 

On account of tbe gliding of tbe very fine material forming the 
ni^le fllopea of tbe open channel throng land of Charles EL Mcln- 
tyre it has been found necessary to repair the paved slopes and dean 
Mveral hnndred feet of the open channeL The experience of the 
winter of 1910-11 shows that Bannister's Brook brings down con- 
siderable fine satid^ which deposits in a portion of the drain below 
the Cochitnate Koad, from which it cannot be easily removed.. It is 
now propose^] to construct a settling basin in which the sand will 
be deposited before entering the new channel. 

Fences, having an aggregate length of 232 feet, have been built 
on both side« of the Cochituate Eoad and Speene Street, where the 
road A cross the open channel. 

The cost of the drainage system to December 31, 1911, was $34,- 
668.02, as follows: — 
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Asi si«a^ ^ i^ai^^SOjMO sdloBS <{^ waiter p»* idb(T ik« jtoiwa 
from tke Wacbasesx Bcserrar tkrov^ dbe WaKlnsett Aq«e<l«dr isiK^ 
tlie SmSbmrr Scscrnoir. lUs vats ST J»^&6J[NW j!dQMS f«r d9(T l^i^s^ 
Aan dning Ae ptefiom j«ar, dne ^ the «9e of ii faijlH^ piVfiiNr^^^i 
of mfter fran Ae Sodbvnr md CocUtnte smokq^ Ukd «> a r«d)»e^ 
tkn in fke iDlad eonKiDDpdan. For Ae use of tk It^tdK^fvoUl^ua ]>i$^ 
tiirt mn amen^ of 29.S39.000 ^aJkins per di^ irks^ dranrii fni>«i ^ 
Sodboix Besenwr tlnoa^ the Westcn Aquednef ^ an «Tt»nii|*^ ciff 
22,792,000 giDons pa* djnr from FrunuiiAMii Be^rroir ^ew :2 and 
of 47,768,000 gaUcms per dinr from Framinj^iam Bes^modr Xc^w S 
tlnoo^ tlie Sodboix Aqueduct, and an axerafe of 9.S33.000 |talkiii9 
per dsT tram Lake Coddtnate throng the Caehitnate Aqu€^hK't;. 
The dramage area of Spot P<Hid fornished 208.000 €alkai$ p«r d^. 

The qnantity of water drawn from Framingham Keeentdr X<< d 
during the past year was very much larger than in any T«ar sine^ 
1898^ and of the quantity drawn from this source SkSOO^OOO ftaUcofts 
per day were drawn from the storage in the Ashland. HopkintuMx and 
Whitehall reservoirs. 

AQUKDrCTS, 

The Wadiusett Aqueduct was in use 4,755 hours and li m\«nt€*. 
equivalent to 198.13 days. Since August 10, when the hydro^l^<^ 
trie plant was placed in operation, the greater part of the watt^r 
supplied to the Sudbury Reservoir has been passed through th^ tnr* 
bines before entering the aqueduct The interior of the aqueihxet 
was thoroughly cleaned between April 10 and 15, 
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For considerable distances the fences built at the time of the con- 
struction of the aqueduct, having three 1-inch x 6-inch horizontal 
spruce rails, have become decayed, and 2,146 feet of this kind of 
fencing have been replaced by No. 65 Wheelock wire fence with chest- 
nut posts, and 2,990 feet of the old fence have been repaired with 
material saved from the rebuilt poi*tion. 

The iron fences at the dams and highway crossings of the open 
channel, and the ironwork in the terminal chamber have been given 
one coat of Smith's Durable Metal Compound. 

The town of Berlin has formally accepted the relocation of Crosby 
and Jones roads where they cross the aqueduct 

An area of about 1 acre along 1,200 feet of the aqueduct land 
immediately east of Bartlett Street in Northborough, and an area 
of 6 acres on the southerly side of the open channel in Marlborough, 
about % of a mile below the terminal chamber, have been cleared of 
trees, which were cut into cord wood. 

The weir at the terminal chamber, which has been used for meas- 
uring the flow through the aqueduct, was removed on September 
25, and since that time the flow has been measured by means of four 
Venturi meters placed in the 48-inch outlet pipes at the Wachusett 
Dam. 

The Sudbury Aqueduct was in use continuously throughout the 
year and delivered into Chestnut Hill Reservoir a daily average of 
70,560,000 gallons, which was 14,473,000 gallons less than the daily 
average in 1910. 

The joints in the granite masonry in the substructure of the waste- 
weir at Fuller's Brook and in the double culvert under the waste-weir 
were cut out and repointed, also the joints in the faces of the abut- 
ments at the top of Waban Bridge. 

The high board fence crossing the aqueduct at the westerly end 
of Echo Bridge, the remains of fences which had been burned by 
grass fires on both sides of the aqueduct between Dover Street and 
Waban Bridge, and quite a number of unnecessary cross fences 
along the line of the aqueduct have been removed. 

Fourteen alignment stones and 63 land bounds which were too 
low or out of position have been reset, and 13 bounds have been set 
at angle points where no bounds existed. 

The heating plant formerly used in keeping the interior of the 
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Waban Bridge arches free from ice during the winter has been re- 
moved, as it has not been required since the lead lining was placed 
in the aqueduct 

The leakage at Echo Bridge, previously reported, increases from 
year to year, and the aqueduct at this bridge should be lined during 
the coming season. 

Water was drawn through the Cochituate Aqueduct for the supply 
of the District on 210 days during the year, the total quantity drawn 
being 3,475,600,000 gallons, equivalent to a daily average of 9,522,- 
000 gallons for the whole year. 

The portion of the aqueduct between the Newton Centre waste- 
weir and the ventilator, a distance of 7,306 feet, was cleaned in 
June. 

A small house which, for many years, has stood on the aqueduct 
land not far from Pleasant Street, in Newton, and an old bam on 
the T. V. Fitch estate, in Wellesley, a portion of which was on the * 
aqueduct property, have been removed. 

Chemical fertilizer has been placed on about half the area of the 
embankment slopes with satisfactory results. 

A 6-inch water pipe has been laid across and over the aqueduct 
by the city of Newton on Waban Avenue opposite Nehoiden Road, 
and the town of Wellesley has laid a 6-inch water pipe across and 
over the aqueduct at Rice Street, Wellesley Hills. The city of New- 
ton laid an 8-inch sewer over the aqueduct at the intersection of East 
and West Waban avenues, and a 6-inch sewer opposite the estate 
of E. E. Bessey on Beacon Street in Waban. These pipes were of 
cast-iron with leaded joints, for a distance of 24 feet on each side 
of the centre of the aqueduct. 

The Weston Aqueduct was in continuous service between the Sud- 
bury and Weston reservoirs throughout the year, with the exception 
of 1% hours when the flow was stopped in order to examine gates 
and castings at the Sudbury Dam. The daily flow averaged 28,798,- 
000 gallons until November 4, when the new 60-inch supply pipe 
line was placed in service, and 35,348,000 gallons after that date. 

Rusted cable wire fencing has been replaced by No. 65 Wheelock 
wire fence for a distance of 1,644 feet in Weston between School 
Street and Connecticut Path, and 1,018 feet near the east end of 
tunnel No. 8. 

6103S7 
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Considerable work has been done in reseeding or planting with 
witch grass roots the aqueduct embankments between gaging chamber 
No. 2 and Elm Street, near siphon chambers Nos. 1 and 2 and west 
of School Street in Weston. 

Chemical fertilizer has been spread on about half the area of the 
embankments along the line of the aqueduct. 

Pumping Stations. 

Seventy-three per cent, of the water supplied to the Metropolitan 
District has been pumped at the two stations at Chestnut Hill Res- 
ervoir, and the remainder has been delivered by gravity. The total 
quantity pumped at all of the stations was 32,685,890,000 gallons, 
which was 4.17 per cent, less than during the preceding year. 

The cost of operating the stations was $97,196.68, equivalent to 
$2,974 per million gallons pumped. The average cost of raising 
1,000,000 gallons of water 1 foot high at all the stations was $0.0349, 
a slight increase above the cost in 1910. 

Coal for use at the several stations has been purchased as 
follows : — 
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Gorman-Leoiiard Coal Company, bituminous, . 

Gorman-Leonard Coal Company, bituminous, 

Gorman-Leonard Coal Company, bituminous, 

Gorman-Leonard Coal Company, bituminous, 

Nsfw England Coal and Coke Company, bitu- 
minous. 
Gorman-Leonard Coal Company, bituminous, 

Hadtira HIU Company, bituminous, . 

Gorman-Leonard Coal Company, bituminous, 

Logan Goal Company, bituminous, 

C. W. Claflin A Co., buckwheat anthracite, 

C. W. Claflin A Co., buckwheat anthracite, . 



1,420.73 
100.89 
600.16 



540.30 



1,797.60 

257.61 

144.78 

46.11 

1.778.27 

48.97 

1,358.75 
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4.C6 
4.03 
3.98 
8.06 
8.04 
3.00 
8.80 
3.86 
3.82 
2.88 
2.60 



^ Indudee cost oi unloading coal from cars and all expenses incidental to storage oi the coal. 
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> Indodeecoet of iinloadinc coal from cars and all expeneee incidental to atorate of the ooal. 
* Buckwheat. 

The standard requirements in the contracts for the purchase of 
bituminous coal have been changed during the year for the purpose 
of improving the quality of the coal. The number of heat units 
required has been increased from 14,600 to 14,700, and the allow- 
able percentage of ash has been decreased from 9 to 8. 

The tests of the several kinds of coal burned at the Water Works 
stations indicate that the quality of the coal supplied during the 
past year has been higher than in previous years. 
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Total qaxatity -pumped ( 

Daily STcnge quaiditj 

Total eoal ved (pomda), 

GaDoDS pumped per pound of eoal. 

Avenge li£t (£eet)y .... 



fmgme (galkins)„ 

), . . , 

(gaUoDs), 



Cost of pumping: — 
Labor, 

Pud, .... 
BepairSy 

Oil, waste and pading^ 
Small 



Total, 

Cost per million gaDcms pnnq>ed. 

Cost per million gallons raised 1 foot bigli. 



Chtetxatt Hill 
iHunpiofi Station 
No, 2. — Ivogincift 

Nos. 5, 6 and 7. 

35,000,000 

17,530,710,000 

^,029,000 

e,597,i60 

2^7JL9 

46.34 



$1S^ 46 

10,738 61 

854 65 

362 02 

2^93 

$30,773 67 

$1.7550 
.037» 



On aocoimt of irr^nlarities in the operation of the ^gines pump- 
ing water for the southern high-service district, due to the instAlU* 
tion of the new 40,000,000-gallon engine at Station No. 2, the coit 
per million gallons pumped to the reservoir by engines No«» 1, 2 
and 4 was somewhat larger than during the previous year. 

A IJehling instrument for indicating and recording the percentage 
of carbonic acid C02*in the flue gases from the boilers^ thus doter* 
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TpimTig whether the fael is being burned economicalljy was purchased 
and eonneeted with the boflers in Decanber. It is e^qpected that 
the nse of this instinnnent will result in a saving in the amount of 
coal xmed. 

Xo expendve repairs have been made to the machinery in either 
of the stations. 

Engine No. 12, althon^ not jet tested and formally accepted, 
has been opiated during a ccmsiderable p<Htion of the year and has 
given a duty of between 150 and 160 million foot pounds per 100 
pounds of coaL 

The 48'inch and GO-inch pipes through which water is brou^t 
from the Chestnut TTfll Beservoir into the pumping stations, together 
with the chambers in the gate-house at the reservoir^ and the pump 
wells at Pumping Station No. 2, have been emptied and cleaned. 
The pipes were foimd to be coated with a heavy growth of Frederi- 
cella and Spongilla, a considerable portion of which dropped off 
the top and sides of the pipes when they were emptied and was 
washed out through the drain pipe. A considerable number of 
fresh wat^Br clams or mussels were foxmd in the pipes and in the 
bottom of the gate-house. About 8 cubic yards of material were 
removed from 1,000 feet of 60-inch and 500 feet of 48-inch pipes. 
The sluice valves in the gate-house v^ere cleaned and painted with 
red lead and oiL 

The screen area in the gate-chamber has been increased from 167 
square feet to 206 square feet, equivalent to 23 per cent., by sub- 
stituting a screen for the stop-plank for a depth of 26 inches in 
each of the thr^ passageways through which the water is drawn from 
the reservoir. 

Spot Pond Pumping Station. 

The following are statistics relating to operations at this sta- 
tion: — 

Total quantity pumped (gallons) y 2,770,220,000 

Daily average quantity pumped (gallons), 7,590,000 

Total coal used (pounds), 2,442,415 

Gallons pumped per pound of coal, 1434.21 

Average lift (feet), 133.36 

Engine No. 8 operated (hours), 72 

Engine No. 9 operated (hours), 3,307 

Quantity pumped by Engine No. 8 (gallons), .... 31,050,000 
Quantity pumped by Engine No. 9 (gallons), . .2,739,170,000 
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Cost of p»in|wng: — 

Labor, $S^6 68 

rud, 4^53 76 

Bepairs, 187 17 

Oil, waste and paddng, 235 49 

Small sapplies, 189 93 



Total for 8Uti<Mi, $13,283 03 



Cost per mfllion galkuis pumped, . 

Cost i>er millioii galloiis raised 1 foot hi^ . 



$4,795 
.0359 



The quantity of water pumped was 0.66 per cent greater, while 
the cost of operating the station was 2.49 per cent less than in 1910. 



AxLXNQTonf Pumping Station. 
The following are statistics relating to operations at this sta- 



tion: — 

Total quantity pmnped (gallons), 

Daily average quantity pumped (gallons), 

Total coal used (pounds), . 

(Gallons pumped per pound of coal. 

Average lift (feet). 

Engine No. 10 operated (hours). 

Engine No. 11 operated (hours), 

Quantity pumped by Engine No. 10 (gallons), 

Quantity pumped by Engine No. 11 (gallons), 



304,820,000 

835,000 

1,089,306 

279.83 

282.88 

5,989 

1,168 

265,740,000 

39,080,000 



Cost of pumping: — 

Labor, $4,694 92 

Puel, 1,836 00 

Repairs, 299 36 

Oil, waste and packing, 56 08 

Small supplies, 292 20 



Total for station, $7,178 56 



Cost per million gallons pumped, . 

Cost per million gallons raised 1 foot high, 



$23,550 
.0833 



There was an increase of 7.89 per cent, in the quantity pumped 
and a decrease of 2.T8 per cent, in the cost of operating the station 
as compared with the previous year. 
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The exterior woodwork of the bmlding received a coat of paint 
earlj in December and the interior woodwork was being painted at 
the end of the year. 

The side track, on which coal is deUvered to the pumping station, 
has been repaired bj the Boston & Maine Railroad at a cost of 
$110.46. 

West Roxbury Pumping Station, 

The following are statistics relating to operations at this sta- 
tion: — 



Total quantity pnmped (gallons). 

Daily average quantity pumped (gallons). 

Total eoal used (pounds), . 

Gkdlons pumped per pound of eoal, 

Average lift (feet). 

Engine No. 1 operated (hours), . 

Engine No. 2 operated (hours), . 

Engine No. 3 operated (hours), . 

Quantity pumped by Engine No. 1 (gallons). 

Quantity pumped by Engine No. 2 (gallons). 

Quantity pumped by Engine No. 3 (gallons). 

Cost of pumping: — 

Labor, 

Fuel, 

Repairs, 

Oil, waste and packing, .... 
Small supplies, 



251,870,000 

690,000 

706,763 

356.37 

129.30 

236 

8,350 

246 

6,360,000 

232,900,000 

12,610,000 

$3,696 10 

1,455 02 

151 13 

42 03 

60 46 



Total for station, $5,404 74 

Cost per million gallons pumped, $21,459 

Cost per million gallons raised 1 foot high, .1660 

The quantity pumped was 1.34 per cent, larger, while the cost of 
operating the station was 4.03 per cent, less than for the previous 
year. 

Consumption of Water. 

The daily average quantity of water consumed in the eighteen 
municipalities supplied from the Metropolitan Works during the 
year 1911, as measured by Venturi meters, was 109,994,800 gallons, 
equivalent to 106 gallons per capita in the district supplied. The 
daily average consumption was 2,09T,800 gallons less than during 
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the previous year, and 15,429,400 gallons less than during the year 
1908. The per capita consumption has been reduced 18.6 per cent 
in three years and is now as low as in 1898, when the Metropolitan 
Works were established. 

The daily average quantity supplied to the Metropolitan Water 
District, as determined by pump measurement and by the flow in 
the Weston Aqueduct, and the estimated yield of Spot Pond was 
110,456,000 gallons, equivalent to 105.5 gallons per inhabitant 
The diflFerence between the quantity delivered by the aqueducts and 
that measured by meters to the several municipalities is due to dif- 
ference in the methods of measurement, to leakage from the Met- 
ropolitan Water Works reservoirs and pipes and to the use of water 
at the Chestnut Hill and Spot Pond pumping stations. 

The daily average consumption of water in each of the cities and 
towns supplied from the Metropolitan Works during the years 1910 
and 1911, as measured by meters, was as follows : — 





Estimated 
Popula- 
tion, 
Itll. 


Daily Atkrxok Consumption. 




191t. 


19U. 


In- 
crease 

in 
Gallons. 


De- 




Gallons. 


Gallons 

per 
Capita. 


Gallons. 


Gallons 

per 
Capita. 


crease 

in 
Gallons. 


Boston, 


688,520 


87.346.700 


130 


85,571.500 


124 


- 


1,775,200 


Somerville, 




79,360 


6,189,500 


80 


5.899.100 


74 


- 


290,400 


Maiden, 




45,780 


1.874.400 


42 


1,971,300 


43 


96,900 


- 


Chelsea, 




33,630^ 


2,834.500 


87 


2,701,400 


80 


- 


133.100 


Evra^tt, 




34.910 


2,575,600 


76 


2,557,800 


73 


- 


17.800 


Quincy, 




33.760 


2.891.900 


88 


2,925.400 


87 


33,500 


- 


Medford, . 




24,100 


1,422.400 


61 


1,207,100 


50 


- 


215.300 


Melrose, 




16,070 


1.005,700 


64 


1,012,500 


63 


6.800 


- 


Revere, 




19.240 


1,313.400 


71 


1,439,400 


76 


126,000 


- 


Watertown, 




13,330 


880.800' 


68 


889,200 


67 


8,400 


- 


Arlington, . 




11,700 


938.200 


83 


983.200 


84 


45,000 


- 


Milton. 




8,140 


309,200 


39 


317.700 


39 


8.500 


- 


Winthrop, . 




10,670 


649,500 


63 


597,800 


56 


- 


51,700 


Stoneham, 




7,360 


650.800 


91 


573,300 


78 


- 


77,500 


Belmont, . 




5,840 


329.500 


59 


415.500 


71 


86.000 


- 


Lexington, 




4,590 


345.500 


78 


352.900 


77 


7,400 


- 


Nahant, 




2,340 


121.700 


58 


152,000 


65 


80,300 


- 


^wampscott. 




7,290 


412.800 


59 


427.700 


59 


14,900 


- 


District, 


1.046.630 


112.092,100 


110 


109.994.800 


105 


- 


2.097,300 



im 
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Th« diagram fdciiig tiua page aluswa gmpIrieanT 1^ sTiQnige dailj 
eoem>7»pti<m asd tlie rate of eon»xmpdo3L betweot tiie ioaiirs of 1 
Md 4 A,3C^ m tbe dktfiet sxipplicd by tbe Mebropoixtaa Works for 
Me^ wedc dnrmg the jetn 1(>10 and IMl. 

It win be fioted tbat the \ow tenqjeratuze during tbe nwmthff of 
Smm^rj and Deeeimber^ IMO^ aa e umpaieJ with the oorreqwiHiiiig 
foott^ hk Idlly wad eoincidcnt with a large increase in bodi the 
dnil/ arerage and night rate of eooaamptianl It is also noticeable 
ifaAi ihh&of^ die dailj average was lower in 1911 than in 1910, 
the flight rate has been larger during the greater portion of the past 
jesr than during the prenons jear. The fact that between the 
hours td 1 and 4 a.u. water is drawn fnnn the mains at the rate of 
wer 70^000,000 gallons in 24 honrs is very strong proof that, not- 
wJtbfttanding the decrease in consimiption, a large amount of pre- 
ventable waste is still taking place. 



Metering of Service Pipes. 

Tbe following table gives the statistics relative to the installation 
of water meters in the several cities and towns, in conformity with 
dbapter 624 of the acts of 1907. 



■ 



Average Rate of Consumption 
nletropolrtan water district 

RWKFALL *No AVERAGE TEMPERATURE of WR .t CHESTNUT HILL RESERVOIR 
EACH WEEK DURING 1911 

CONSUMPTION AND NIGHT RATE 



RAINFALL IN INCHES 

AVERAGE WEEKLY TEMPERATURE 

Jan. Tet/ Mar Apr. Waij Jgna July Aug. -Sept. Oct. Nov. Dec. 



Averages for 1910 shown in Red 
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City or Town. 



Boston, 
Somerville, 
ICalden, 
Chelsea, 

^n* ■■■■■!* 

Quincy, 
Hedford, 
Melrose, 
Revere, 
Watertown, 
Arlington, 
Milton, 
Winthrop, 
Stoneham, 
Belmont, 
Lexington, 
Nahant, 
Swampscott, 
Totals, . 



III 

III 



4,225 
411 
14 
240 
252 
230 
179 
119 
138 

55 

100 
65 

32 
16 
21 



6,097 



Mn-XBS SET ON Old 

8KBTICS8. . 



IHt. 



1910. 



1911. 



84 
732 

43 
198 
338 
358 
857 
2,432 

85 

108 

213 
116 

113 

30 

264 



5,971 



5,503 


5,481 


621 


501 


62 


8 


756 


779 


255 


277 


33 


423 


927 


1,555 


135 


7 


184 


110 


56 


63 


975 


706 


225 


186 


70 


56 


40 


26 


142 


28 


9.984 


10,206 



6,487 

570 

2 

1,092 

285 

1,680 

178 

5 

176 

127 

6 
155 

86 
18 
13 



10.880 



1 

s 



t 



1.441 

137 

197 

80 

159 

444 

175 

37 

208 

114 

141 

74 

84 

36. 

103 

48 

37 

66 



1 

a". 

s 

I' 



Q 
S 

dot 



fco 



« 



J 



Q 
S 

^ . 

I:- 

5~ 



3.581 



1,078 


95.037 


200 


12,259 


175 


7.632 


80 


4,510 


92 


5.466 


487 


7,746 


175 


4.563 


82 


3,620 


200 


8.610 


60 


2,156 


121 


2.181 


74 


1,510 


95 


2,553 


38 


1.491 


103 


1,008 


54 


883 


39 


559 


66 


1,535 


3.219 


158.319 



25,975 
6,526 
7.314 
4.252 
1.560 
4.801 
4,542 
3.863 
1,261 
2,130 
1.536 
1.510 
2.487 
826 
1,008 
615 
284 
1,535 



72,025 









27.33 
53.23 
95.83 
94.28 
28.54 
61.98 

100.00 

100.00 
34.93 

100.00 
70.43 

100.00 

100.00 
55.40 

100.00 
69.65 
50.81 

100.00 



45.49 



* The number of new meters installed and the number of new senrioes equipped with meters heldom 
agree exactly for the reason that service pipes are instaUed.but meters are not set until the buildings are 
I)ermanentl}' occupied. 

All of the cities and towns in the District have set the number of 
meters required by the terms of the act, and nine municipalities had 
at the close of the year metered practically all of their service pipes. 
At the end of the year 45.49 per cent, of all the service pipes in the 
District were metered as compared with 37.66 per cent, at the be- 
ginning of the year. 



Wateb supplied ouTsn>E THE Metropolitan District. 

In addition to the quantity supplied to the cities and towns com- 
prising the Metropolitan Water District, 1,260,625,200 gallons have 



METKOPOLZrA:: W^~EL 



"zr- ai 



W • ' 



reeeirtc & 




»- 



of II Jti«. 



* ■'- — ■ >w 



of 



of 



ti^ t 



♦•■, 



1= 11^ 5^17^^^ SC.i-iS,.*>r gaTirtTtp 
m: tire iLnr^cT'iIian: Varis rrrrrrng 



■• !■ 



rf - 



Tie town of Ts 



2i t. 






a&c 41.3(K.00( pliant frcn: -ie Bn. 
<nM8ii^ uiiikr Pane Pone. 

For tiie nie of tbe ^egtooroTigT. 5-acBE TTfjEgrraL M.Df^L.OOP 
low iave iea: cr»px frc*n: tbe opo: "tmitip^ or 
<iuet. T« «1>PP-T tc oie boephal fron: "is 9dicx!P iraK dmt off 
J^DCQ April IS ^o Xsj 1^ in*i:uB:',t, ehE nt S?i«Eiiiiier i^^ aid 
i*. curix^ vxiuob periodt -wHter vk hoc 5E*wiiK it 'dap V miimui,: 

rerU^C ^y^^i^/Sff: pZ^^jeo^ fran: -Aar pardon of lie VacicHKi Traaer- 
d;ie^ *bkii tie <£dtT ▼« in 1K"2 give:, -ie righr rr Tate f:«r tie 



21. lie ^tj cir^ned *4>W'-W:*0 ^lxhk frott lie 
dbed tf p«£apsnjr ^^J^'^m £^^ LaObe iii SdldeL 

Wibefaujaett B^e«arT<iir aai jwasped i::no the W<«-cester dismbiitiiig 

PLgfUff 

Tbe ifMmnr^i iaS^Jt i^^om§ 1^ qvactitiee ditwicd aoid die nDamrts 
to be paM to the MeiropoiiiMn Water D^rict far tiiese qfomtities, 
witb tbe ex^epticw of the ffisnif to be paid on a taa umt of tlie diTer- 
Mn from A^Mfcomtkit and Kendall Brooks and Ea^ Lake, ^idddi 
b^W0 W^ 7«t tMn /letermincd. 
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T 



Plack msmiED. 



Tdtal 
Qaaatity 

(GaOoos). 



AvoBge 

Daily 
QuBnuty 
(GaUons). 



Dates <Mi wliidi Wato* 
supplied. 



Amounts 



for 
. Water 



vvorooBi^i — 
From Eacle I^ke, 
FnMD Asoebomddt Bnx^ and K< 

dan R es ur^t MT, 
From WadmseCt ResemMr, 



Westboroo^ State HcMpital. 



Fnunrngham: — 
From Sodlmry Aquednet, 
F^om FazmlVmd GaOeries, 



- J 



waicroiciOj 



Peddock*8 Uand. 
Saugoa, . 



M.900.000 



. OM,900jOOO 



53.053.000 



41.300.000 
222,700/100 



83.918,700 

32.59S4X)0 

4.785,500 



in^oo 



Sept. 28 to Oct. 21. 



I 



. I 



1.903,800 I Aos. 1 to Dec 31, 
171,100 I Oct. 24 to Not. 10. inc. 

f! Jan. 1 to Apr. 12. . 
145,300 < May 19 to Sept. 27. 



fl.810 7% 



•\ 



I 



113,200 
610400 



Sept. 30 to Dee. 31. 



July 17,. 



f July 6, July 17 to Jul J 21. 
{ ' Aug. 10 to Aug. 17, 
11 Aug. 22 to Dec. 31, 



89.300 ; 
13.100 I 



I.2O0.625.2O0 3,453.700 



> 1.591 59 
J 



} 



991 20 
437 10 



)■ 5.878 40 

2.030 32 
SO 00 



QtJAI-ITY OP THB WaTER. 

About forty per cent, of the water used in the Metropolitan Dis- 
trict during the past year was drawn from the Sudbury and Cochit- 
uate sources. The proportion from these sources was much larger 
than in any year since 1898, and as a result the water drawn from 
the taps in the Metropolitan District has been of a higher color and 
has contained a larger proportion of ammonia and chlorine than in 
recent years. 

The number of microscopic organisms present in the water has also 
been somewhat above the average, but there has been no growth 
of organisms of sufficient magnitude to cause objectionable tastes and 
odors in the water as drawn from the taps. Weekly microscopical 
and bacterial examinations have been made in the laboratory of the 
Board of the water from various parts of the works, and chemical 
examinations have been made by the State Board of Health, the 
results of which are given in tabular form in Appendix ITo. 2, Ta- 
bles Nos. 28 to 34. There have been made 2,465 microscopical and 
1,174 bacterial examinations of the water from various parts of 
the works, and results have been received of 397 chemical examina- 
tions made by the State Board of Health. 

In the Wachusett Reservoir 195 units of Dinobryon were present 
in April, 140 units of Uroglena on May 1, 1,240 units of Anabeena 



* - *• 



case. CrrMe>»tt vese 

ttad iMiS(0Mt viodb readied a *-.arr^:=> cif 1.700 




part <^ Scptoeiiier, X cne of tiie^ jer^wrii ipcbc c£ 
^:aa«e tLe vauer V/ kare sKifie tius a t^j fiin odctL 

Ifi Fnoaaifi^ehMi B ucri csr Xo. S Asrenceicsla v^ne ^ukju a 
Mardb md Aj^ Qb April 2S. S.7S0 Tinits were obermL CUa- 
mj^^fK^maA were prefect in an^H L^icibers frtan Jxzroszj 1 to de 
imdd:^ of Kar. 

Tbe waters of tfae Addaikd and ^KT^dinoQ itatitui is kare Inea 
of i^ood qvalitr and eonqMradrelj low in eoicH:. Hopkinton Boer- 
roir eofttained a growth of about 500 unite of Uro^ena for two we^s 
in April. 

Wbitsfaall Beaerroir contained a growtii of Uro^ena dnring April 
and a growth of Dinobryon dnring Deeembo-, bodi of whidi cansed 
tb« water to bare a disagreeable taste and odor, hot no water was 
beinf^ drawn from tbe reservoir dnring these periodfl. 

There w^e no growths of objectionable organisms in Framin^iam 
Resenroir No* 2 dnring tbe year. 

Orowths of three objectionable organisms have been present in 
Lak<; Cochitnate dnring the year. Chlamydomonas were present 
ircna Jannary 1 nntil the middle of Jnly, but did not affect the 
wat#jr drawn from near the surface after June 1. The largest num- 
ber observed was 230 units on April 10. Dinobryon were observed 
in tbft latter part of July, but not in sufficient numbers to cause 
objectionable taste and odor until the early part of October, when 
1,060 unlt« caused the water to have a fishy odor when hot This 
growth continued during October. During the period of summer 
stagnation a growth of Aphanizomenon developed at mid-depth in 
the Iflke, 11,620 units being observed on August 9. When the water 
In the lake overturned, in November, these organisms came to the 
•nrface and on reaching the consumers caused a few complaints to 
bo received, not on account of the taste and odor, but because of a 
red ionm which they caused on the hot water. 
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In the distribating reservoirs in the Metropolitan District there 
have been growths of Chlamydomonss, Dinobryon and Uroglena 
which have at times given a faint disagreeable odor to tfae water 
drawn frmn the taps, bat the water has been generallj of good qualit;^ 
and very few ctHnplaints have been received from the water takers. 

A growth of Conferva, which attached itself to the bottom of the 
Rear Hill Reservoir, made its appearance in October and caused 
the water in that reservoir to have an objectionable appearance. The 
water was lowered about 4 feet and a portion of the growth removed. 

The following table gives a comparison of tfae average results of 
the examinations of water from a tap in Boston for the years 1903 
to 1911, inclusive: — 



Kon. — Chwnical »n»lyiM «rg In p«rt« p«t 100 JOO. ort»ni«ni md miorpboiu natter in itanilaid i|b1u 
pu cabic cantiiDttcr. and baetou is numbei pa cubie ocDtiaiBter. TbBiUndarduiiithuuiknKotMO 
■qoBce micRjiu. and briUuHUw Dumber of diatomacH an decRMed, ted the Dumber ol oblorapbyMB 
and cy*DCi|jb;eeii are niy mtich inenoatd, t* conpaied vllh (h* Dumber of oriaDiimi. 



Sanitaet Inspection. 

All premises on the several watersheds have been inspected for the 

purpose of maintaining sanitary conditions that will protect from 

pollution the water supplied to the Metropolitan District. The results 

of these inspections are given in the following tables : — 
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Under the heading ^ nnsatisfactoiy" are included all cases where 
it is possible that under the most unfavorable conditions drainage 
from privies or sinks may reach a water course^ all suspected cases 
and all cases of manufacturing wastes entering feeders, even though 
there may have been some attempt at previous purification. 

The drainage system constructed during 1910 for the purpose of 
diverting from Lake Cochituate the surface drainage fnm an area 
of about 140 acres, on which there was in 1910 a resident popula- 
tion of 707, was placed in service on January 13, 1911, thus remov- 
ing several cases of unsanitary drainage. 

During the past year there has been a large growth in the indus- 
trial development of South Framingham, which has increased the 
growth of population, not only in that village but also in the adjoin- 
ing towns of iN'atick, Sherbom, Ashland and Hopkinton. In South 
Framingham, 4 factories, 2 stores, 1 hall and buildings for the 
occupancy of 156 families have been erected and several more are 
under construction. 

This building development has extended beyond the reach of the 
present sewer system in Framingham, and in some cases the new 
buildings are in locations where the sewage cannot be disposed of in 
cesspools without endangering the water supply. In the Lokerville 
section there are 140 houses from which the drainage cannot be taken 
into the existing sewer system, and at a recent town meeting the 
Sewer Commissioners of Framingham were instructed to make a 
study of the problem of providing sewerage for this area, as well as 
for the area near the State Muster Field, known locally as fiast- 
ingsville. It is desirable that sewers should be provided in this 
section in order to prevent the pollution of the Metropolitan Supply. 

During the past year a public water supply has been introduced in 
the town of Ashland, The supply is drawn from driven wells located 
near the Sudbury River, above the Dwight mill pond, and is pumped 
to a concrete standpipe built on a hill off Myrtle Street. The water 
is distributed through 6.5 miles of 6-inch, 8-uich and 12-inch pipe to 
224 houses. Although the soil throughout the village is generally 
gravelly, it is probable that the increased use of water in the town 
will tend to increase the danger of polluting the water of Framing- 
ham Reservoir No. 2. 
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The New York, New Haven & Hartford Railroad Ca has main- 
tained a camp for laborers on the shores of Farm Pond, and early in 
the year complaints were made that the conditions at the camp were 
not sanitary. Although the water from Farm Pond has not been 
used for the supply of the Metropolitan District for many years, 
the Railroad Company, at our request, dug a cesspool, cut and 
burned brush and trimmed trees in the vicinity of the camp, and 
stationed a watchman there to enforce sanitary regulations. 

In the cities and towns on the Sudbury and Cochituate watersheds, 
which have systems of sewerage conveying the sewage outside the 
watersheds, the number of premises connected with sewers has been 
increased by 132, and the number existing on streets where sewers 
have been built has been reduced from 150 to 127. The number in 
the several places on December 31, 1911, was as follows : — 



PBKiaSBB CONirSCTBD 
WITH SbWEBS. 



Marlborough, 
Westborough, 
IVaminghafn, 
Natiok. . 
Sherborn, 
Totals, 



ISIO. 



1.522 
510 

1.116 

656 

6 



3.810 



IfU. 



1.537 
518 

1.107 

685 

5 



8.942 



Pbxmxbbb not connbotbo 

WITH SbWSBS. 



IflO. 



83 

25 



33 



150 



Ifll. 



71 

10 

5 

32 



127 



Nine cases of typhoid fever were reported from the Wachusett 
watershed, 7 of which were in Holden and 2 in Princeton. Four of 
the Holden cases were from one family in January, and the others 
occurred in May, September and October, in Holden Centre, Bryant- 
ville and Dawson. The 2 cases in Princeton were at Buck's Mill 
in August, and were closely connected. Thirty-three cases were 
reported on the Sudbury and Cochituate watersheds, 18 of which 
occurred in houses connected with the public sewers which convey 
house drainage outside the watershed. Ten of the cases wdre re- 
ported from Natick, 1 from Wayland, 11 from Framingham, 2 from 
Ashland, 2 from Southborough, 6 from Marlborough and 1 from 
Westborough. Seven of the cases in Natick were apparently caused 
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br an inrWrni ini.lc -npr/V. - tir '>t "he cases in Frs 
*x*r*Tirrp<l in n** h**!!.-**?. n.^t at rhe cicw^e '»t "he vear. In ail eases 
the jrpTrji-**s wf^rp- .'i.-irett anil preeantioiia takpn to prevsit the 
iaprea^l 'J xhe- 'ii-#*ii>e or 'be n^'iLuioa *>t "he water supply. 

The rlitf'be^ <i raining ^wmnps «m the -jereral waxerafaeds. haiTing 
an aggregatf^ Iwiffth of 3#^.:]H mile^, have been, eleaned as usual and 
the w«>ds and brni»h mowed and bnmetl tor a width of from 10 to 
20 feet on b^th «idei» of the ditches. Ditches in Crane Swamp, in 
Marlborongfa and Xorthbomnch, and in Swamp Xo. 7^5. in Steriing, 
were repaire<l for a len^h of 1-79 miles where tiie dde slopes had 
been injured by cattle. The wire fenring on the property line aronnd 
Bie Crane Swamp vrvm repaire<l for a distance of 7,000 feet by sefe- 
tin^ new ehestnnt poats and restrrngfng the wires^ and new WhedoA 
wire fence "944 feet long ereetefl on the property line between, land 
of the Board and J, A. ifcHale on the weste-lv aide of the Bi^r Crane 
Swamp, 

Ob««^rration9 have been made of the colors of the waters of die 
brook;? draining the 3wamp8 which have beei improved by ditsehing 
as follows: — 



gWAMF. 



W^rer- '^^l \ of 
Aeresy. ^*<»«»* F6«i>. 



No. 5^, 

No. n. 



750 
22$ 



72 8,930 



CtySjQVm OF WaXXBB PUkirSIIM dTA2rD.&HD). 



Bsroas DBATsn^rcL i 



AgrWH OHACfUfG. 



Averages Aves^es 
for Years for Years 



I » 



220 
29 



I 



27,WI 
^173 



.90 

1.27 

.44 



.S3 

-27 



. t^ 



■«1 

I 
.24 ' 



.33 
.36 

.20 



.36 
.38 
.21 



.60 
.44 



> Nearly cm^-hat/ of the ditdMS io 0inu»p Now S5 were not bnlt ondl 1907. 



Pl^OTBCTlOIV OF THE SuPFLY BY FrLTRATIOX. 

The filtef-beds which are maintained for the pnrpose of pnrifying 
the stirfflce water collected from thickly populated districts before 
its fl^lniiftgif/n to the storage reservoirs have been cared for as nsnal. 

The fUt^-beds, having an area of 14 acres, which receive and 
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filter the water from about 1.8 square miles of the thickly settled 
portion of the city of Marlborough, received and cared for the entire 
flow of the brook during the year. The 17 artificial beds were 
cleaned in June and again in September and October ; the 8 natural 
beds were thoroughly cleaned in June and the weeds were cut in 
September and October. 

The reservoir and filter-bed on Farm Street, in Framingham, re- 
ceived diluted sewage from the overflow of the Marlborough main 
sewer on two days in March, two days in April and one day in 
December, and there was a flow of ground water upon the bed at times 
during March, April, May, Xovember and December. 

At the Pegan Brook pumping station, where the surface drainage 
from an area of about 1 square mile in the thickly settled portion 
of !If atick is pumped upon filter-beds before entering Lake Cochit- 
uate, the pumps were operated 193 days during the year and 220,- 
939,000 gallons were pumped, equivalent to a daily average of 
605,310 gallons. The quantity of coal used was 152,230 pounds 
and 1,451 gallons were pumped per pound of coaL The cost of 
operating the pumping station, cleaning the filter-beds and caring 
for the grounds was $2,731.18, making the cost per million gallons 
filtered $12.36. 

The water flowing from an area of 225 acres, in which is included 
the more thickly settled portion of the town of Sterling, has been 
filtered on 4 filter-beds, having an area of 2 acres, before entering 
Waushacum Pond on the Wachusett watershed. 

The Gates Terrace filter-beds, at Sterling Junction, on which is 
received the drainage from a few summer cottages, were operated 
from April 22 to October 31. 

The filter-beds on which is received the drainage from the Worces- 
ter County Training School have received the usual attention and 
have satisfactorily cared for the sewage of that institution. 

FORESTKY. 

During the past year trees and shrubs have been planted as 
follows : — 

On the Wachusett watershed 30 acres of land on shallow flowage 
fills, in drained swamps and intervale lands were planted with 12- 
inch to 24-inch arbor vitse seedlings spaced 6 feet apart in both 
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dirv^fynp. and I2**> acnes of land east of die Souck Dike ill Cliitran. 
where pinea planted in iJOft liad beei 'icstToyed by ore* ivcze re- 
planted with Sr^ear^Li pine ^tfffflJTig?, The area oBrrrpied by die 
Tlatgf^ jxnraerj and bj near! j all or the T.amflnn nnzaoy has alsa besL 
pIjHUied with white pines^ 

Three thDoaand white pines were aet out along dm line erf tifie 
Wisatf>a Aqnednct* at Ed^ell Stre^ near the XofaBeot Stanrion. nesr 
g^ng-ehamber 2S^o* 2 and near gphoPrffhamher 'Sa^ 2* 

The n^^essarf^ eare hae been given, ta the Tanmnn and Oakd^de 
Btrraeries, At the eloee of tihe year die Lamsini nnraB r y camadned 
^200 a^rbor vitst seedlinga from 12 ioeiies to IS nirhpff brglt snd dse 
Oak/iale anraery, which was carted in 1^10^ eontained iOOO 2-yeffr- 
6W white pine transplanta, 22,300 2-yearK>Id wiite pine aeed&ngs amd 
^,700 1-year-oId white pine ggedlfngft. 

On tbe Wadinaett waterghcd the nndesiaUe trees and hrr^ haive 
teen eat on 5S acres of lacnd planted widi pine^ and an iima c wenffi Bi 
tlmmingliasbeenmadeon^Saereaof landoawkieiLdiseisa gruwJ i 
of trees from 20 to 40 jears oid. The gross coat of tlie wosk: on 
both of these areas was $2^2.^ bat as $983.^ were lec^ved for 
fence posts, railroad ties and cordwood sold^ tbe net cost of die 
improvement was $1^78.70. 

£xdt»ive of the lands submerged bjr die Wadiusett 'Ssserrm, the 
Board now owns about 4,500 acres of land on the Wadmsett water- 
sbed. of which about 1,800 acres were forerted when acquired^ 1,350 
acres hare been planted, 520 acres remain to be planted and 830 
acres ttre not arailable for planting. 

The protection of the trees from the rayages of destmctiye insects 
has necessitated the expenditure of $7,062.21, as follows : — 

Spfirt Pond, $2,954 40 

Mysiie Lake, 46 24 

Cfaestfitit Hill Reservoir, 655 89 

Weston Reservoir and Aqnedact, 1;L7S 18 

Badbmy and Cochitaate Aqueducts, 275 58 

Lflke Cochitaate, 131 00 

Sadbtiry Reservoir, 149 98 

FrAtningbstD Reservoirs, Nos. 1, 2 and 3, 30 00 

Waofatisett Reservoir and Aqueduct, 1,640 94 

$7,062 21 
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In addition to the above, $1,266.50 was expended for the purchase 
from the Fitzhenry-Guptill Company of a power sprayer consisting 
of a U-shaped tank, having a capacity of 400 gallons, a 4-cylinder, 
4-cycle, lO-horse-power gasoline engine, and a 3^-inch x 3%-inch 
phosphor bronze triplex pump, all mounted on a platform wagon. 

The work of spraying is done with this machine much more effi- 
ciently and economically than by the method previously used, in 
which the power was furnished by tanks of gas under high pressure. 

At Spot Pond 55 acres were sprayed between May 26 and June 
3, using 1,840 pounds of arsenate of lead. About 950 pounds of 
tanglefoot and 69 gallons of creosote mixture were also used on the 
trees. 

At the Weston Reservoir and along the Weston Aqueduct about 
24 acres were sprayed. Work at this reservoir was much increased 
for the reason that the adjacent property owners have done but 
little to suppress the moths. 

The number of both brown-tail and gypsy moths on the land con- 
trolled by the Board has increased, particularly in the vicinity of 
the Sudbury and Wachusett reservoirs, where the area of woodland is 
large. The oak trees in the vicinity of the North Dike at the Wa- 
chusett Reservoir are badly infested with brown-tail moths, and 71 
acres of this land were sprayed with arsenate of lead. All of the 
young pines on both the Sudbury and Wachusett works have been 
inspected twice during the year, and shoots infested with the pine- 
tree weevil have been cut off and burned. The number of infested 
shoots was less than during the previous year. 

Late in the year it was discovered that chestnut trees near the 
Wachusett Dam were infected with the Chestnut Bark Disease, 
which has destroyed all or nearly all of this species of tree on a large 
area in New Jersey, Pennsylvania and New York. Trees affected 
by this disease have been found in the towns of Marlborough, North- 
borough. Clinton, Boylston, Sterling, West Boylston and Holden, 
and it is feared that it may be necessary to cut all chestnut trees 
on the property of the Board. 

One result of the severe drought during the spring months was 
a large number of forest fires on the watersheds, several of which 
caused much damage to the tree growth. The most serious fire 
occurred on May 10 and burned over 211 acres belonging to the 
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Board, 103 acres of which were pasture land ; 59 acres were covered 
with a gi'owth of 10 and 12 year old white pine seedlings and 49 
acres with hard wood timber from 15 to 40 years old. This fire was 
caused by a spark from a locomotive on the Boston & Maine Railroad 
and the Railroad Company reimbursed the Board for the damage 
to the amount of $3,000. 

The total number of fires reported on the Wachusett watershed 
was 21 and the area burned over 330 acres. The total estimated 
damage was $3,985.78, and the amount received from railroad com- 
panies in reimbursements for fires caused by locomotives was 
$3,136.90. The number of pine trees destroyed by the fires was 
about 47,000. Seven fires occurred on the Sudbury Works, burning 
over 4534 acres, but most of the fires occurred on pasture land and 
the loss was not large. 

Seven fires occurred on the grounds at Spot Pond, burning over 
11.34 acres and destroying 250 small white pines. 

From January 1 until February 11 about 6 men were employed 
cutting into cordwood the trees in Crane Swamp which were felled 
by fires which occurred in September and October, 1910. Two hun- 
dred and eleven cords of wood were cut and this, with the remain- 
ing standing wood on 105 acres, most of which was kiUed by the fire, 
was sold to e! W. Wheeler & Son of Berlin, Mass., for $1,367.50. 

DiSTEIBUTING ReSEBVOIKS. 

Weston Reservoir. 

The reservoir and its connected structures are in good order. In 
addition to the regular work of caring for the grounds and buildings, 
cleaning the screens and open channel, painting fences and tool 
houses and destroying moths, the attendant and three men employed 
at the reservoir have constructed a footpath alongside the aqueduct 
from Newton Street to the screen-chamber, a distance of 1,550 feet. 

Chestnut Hill Reservoir, 

The grounds and structures are in good condition, with the excep- 
tion of the wooden fence on the line of Beacon Street, which should 
be replaced during the coming year. The exterior woodwork of the 
upper, intermediate and lower gate-houses has been given two coats 
of paint. Considerable time has been spent in removing water 
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grasses from the shallow parts of the reservoir, especially from the 
Lawrence Basin, where the growth appears to increase from year to 
year, 

Wahan Hill Reservoir. 

m 

The exterior and interior woodwork of the gate-house has received 
two coats of paint and the embankments were given a dressing of 
stable manure. 

Forbes Hill Reservoir and Standpipe. 

The standpipe was in service throughout the year except from 
September 13 to October 14, while the upper floor of the tower was 
being renewed. The granolithic surface of the upper floor, which 
had become badly cracked, was removed, together with the under- 
lying cinder concrete which was disintegrated. The granolithic was 
broken into pieces about 1 inch in diameter and then mixed with 
small stones and so used as a foundation on which was placed a 
layer of felt covered with a 2-inch layer of Portland cement con- 
crete mixed in the proportion of 1 part of cement, 2 of sand and 
4 of pebbles. Upon this foundation, which was prepared by the 
maintenance department, the Simpson Brothers Corporation placed 
a layer of Neuchatel rock asphalt 1 inch in thickness, reinforced 
with corrugated steel. A 6-inch fillet of asphalt was placed next 
the outer wall of the tower. The cost of the work was $718.83. 
The granolithic walk around the reservoir has been repaired by relay- 
ing four of the concrete blocks and by digging out and grouting the 
smaller cracks. Some repairs were made to the concrete lining 
of the reservoir. 

Mystic Reservoir. 

This reservoir has been in continuous use throughout the year. 

Mystic Lake and Pumping Station. 

Mystic Lake has not been used as a source of water supply since 
January 1, 1898, and the machinery at the pumping station has not 
been operated since that date. The house occupied by the Superin- 
tendent of Pipe Lines and Keservoirs, which is located near the 
pumping station building, together with the bam and stable on the 
same grounds, have received two coats of paint and minor repairs. 
A new floor has been laid on the bridge over the outlet at the Lake. 
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Arlington Standpipe* 

The standpipe was out of aerrice from Xoveanbrar 15 to Dec^nber 
14, during which time it waa deaned, the exterior given two coats 
of white lead and oil, and the interior one coat of red lead and two 
coats of Gilsonite paint. The work was done by F. A. Tibbetts, of 
Maiden, at a cost of $475. 

Spot Pond. 

A foreman and 8 men have cared for the grounds and buildings 
around the pond, cleaned the shores, resurfaced tiie paths and pa- 
trolled the grounds for the purpose of protecting the property of the 
Board and preventing tiie pollution of the water. 

FeUs and Bear EUl Reservoirs. 
These reservoirs have been in service throu^iout the year. 

PrPB Tabds. 

At both the Chestnut Hill and Glenwood pipe yards the build- 
ings are in good condition. The railroad siding at the Glenwood 
pipe yard has been repaired at a cost of $113.75, and that at the 
Chestnut Hill yard at a cost of $220.68. Concrete bins, having a 
capacity of about 70 cubic yards, have been built at the Gl«iwood 
yard for the storage of sand and stone used in repairing streets. A 
watchman's dock with five stations has been installed at the Glen- 
wood yard. 

Pipe Lktes. 

The length of pipes owned and operated by the Metropolitan Wa- 
ter and Sewerage Board was increased by 4^56 miles during the year, 
making a total on December 31, 1911, of 101.58 miles. The length 
of mains 4 inches in diameter and larger connected with the works 
but owned and operated by the several cities and towns supplied with 
water, is 1,569.92 miles. 

The most important work done during the past year in connection 
with the maintenance of the pipe lines has been the changes made nec- 
essary by the abolishment of the crossing at grade of Webster Avenue 
and the Fitchburg Railroad in Somerville. This work necessitated 
the raising of 983 feet of 48-inch pipe and the laying of 256 feet 
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of 48-uidi pipe on a temporary timber foundation and on a bridge 
over the railroad. Tbe method adopted for raising the pipes was as 
follows: — Spruce piles were driven on each side of the pipe at 
intervals of 6 feet, and alternate bents of the piles were capped with 
6-inch X 12-inch girder caps set at the elevation of the surface of 
the r^raded street. The pipes were raised by the use of screws 2% 
inches in diameter and 6 feet long, suspended from the girder caps 
and connected with the pipes by means of wire ropes and chains. 
After the pipes were raised to the required height they were sup- 
ported on 12-inch x 12-inch caps placed at intervals of 6 feet for the 
whole length of the raised portion of the main. The pipes were 
raised about 17 feet at the crossing of the railroad, where the pipes 
are now supported on a bridge located alongside and east of the road- 
way bridge. The pipe bridge consists of two plate girders 78 feet 
long, 6 feet high, placed 11 feet apart, with a wooden floor and cover 
forming a box in which are laid the Metropolitan Water Works 48- 
inch main and the 20-indi main of the city of Somerville. In con- 
nection with this work it was necessary to relocate a 36-inch valve 
and a 20-inch connection with the Somerville pipe system, on which 
there was a Venturi meter. The work was begun in May, the 48-inch 
main was cut and emptied preparatory to being raised on June 13, 
and the main was again placed in service on July 8. 

The cost of the work has been paid by the Boston & Maine Rail- 
road in connection with other charges for the abolishment of the grade 
crossing, and the necessary excavation, together with the construction 
of the trestle and pipe bridge, was done by the contractors for the 
Railroad Company. The Metropolitan Water Works furnished the 
pipe, superintended the work and supplied the skilled labor required 
for raising and relocating the pipes. The cost of pipes and special 
castings furnished by this department was $2,259.25 and of labor and 
other expenses $4,'250.01. The total cost of the work connected with 
the raising and relocation of the pipe, including the portion of the 
work done by the Railroad Company, was $15,616.42. 

Between November, 1910, and March, 1911, a new and enlar^d 
channel for Stony Brook was constructed at Morton Street, in West 
Roxbury. For the permanent support of the 36-inch water main 
which crosses over the channel at this point three masonry piers, 
spaced 17 feet on centres, were built up from the conduit and the 
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pipes are now supported on hard pine blocks placed on top of these 
piers. 

•There have been 43 leaks on the Metropolitan water mains, none 
of which have been of a serious character or have caused damage to 
private property by flooding. Thirty-six of the leaks were due to 
defective joints and 14 of these occurred at wooden joints, which 
have been used in place of lead to prevent electrolytic action on the 
pipes. The total cost of repairing all leaks was $1,528.90, of which 
amount $708.57 was incurred in repairing two leaks at joints on 
pipes under the Mystic and Maiden rivers, where the services of a 
diver were required. 

A 48-inch pipe in the line which is used in conveying water from 
the Chestnut Hill Reservoir to the wells in the pumping stations 
was found to be cracked for its entire length, due to settlement of the 
pipe until at one point it rested on a boulder. The leakage from 
this break was very small as there was but little pressure on the 
pipe. The cost of substituting a new pipe was $191.76. 

The steelwork of the bridge which supports the 20-inch water 
main over the Boston & Albany Railroad at St. James Street, in 
Ifewton, has been scraped, the bare spots given a coat of red lead, and 
all the steelwork given one coat of Smithes Durable Metal Com- 
pound. The woodwork of the bridge was given one coat of white 
lead and oil. The cost of this work was $134.35. 

The bridge which supports the 48-inch and 20-inch pipes over the 
Boston & Maine Railroad at College Avenue, in Medford, has been 
treated in the same manner. Sheet lead was also placed under the 
steel girders where they are exposed to the blast of gases from loco- 
motives. The cost of repairing this bridge was $384.84. 

The upper surface of the roof or cover of the bridge which sup- 
ports the 48-inch and 20-inch mains over the Mystic River in Med- 
ford, is used as a foot path by the public, and the wood surface, 
which was worn, has been replaced by a layer of Xeuchatel asphalt 
about 1 inch in thickness. 

Metering of Wateb to MuNicrPAxniES. 
There were 65 Venturi meters, in sizes varying from 6 inches to 
60 inches, connected with the Metropolitan water mains on Decem- 
ber 31, 1911, of which 52 were in use in measuring the water sup- 
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plied to the several municipalities in the Metropolitan District. 
There were also 4 Hersey disc meters, 1 Hersey torrent, 3 Hersey 
detector, 2 Crown and 3 Union rotary meters, which were used to 
measure the water supplied in districts where the flow was too small 
to be conveniently or properly measured with a Venturi meter. All 
of these meters have been read and inspected twice each week, and all 
necessary repairs made by a regular force of two men with an occa- 
sional assistant. The interior surfaces of the steel chambers in which 
the meters are placed have been scraped and painted. 

Pressure Regulators and Recording Gages. 
No change has been made during the year in the number or loca- 
tion of the pressure regulators used to control the pressure in the 
mains in the District. The 19 pressure recording gages connected 
with the distribution system have been in constant use and the aver- 
age elevations of the water, due to the' pressure in the mains, is 
given in Appendix No.' 2, Table No. 44. 

Electrolysis. 

A complete electrical survey of the Metropolitan water mains was 
made during January, February and March, to determine the dif- 
ference of potential between the pipes and electric railway tracks 
and the electric currents flowing over the pipes. At several places 
the conditions shown by the survey differed from the conditions de- 
termined from the previous complete survey, made during the sum- 
mer of 1908 ; and in general, while the differences of potential have 
increased somewhat, the current flows have decreased, which would 
seem to indicate a higher soil resistance during the winter of 1911 
than during the summer of 1908. The results also show that the 
installation of wooden insulating joints on our pipe lines constructed 
since 1908 has prevented an increase in the electric currents flowing 
on the pipe system, which would otherwise have resulted from the 
construction of the new mains. 

Features which seem to require special consideration are: The 
development of a large positive area on the low service pipe lines 
near Coolidge Comer in Brookline, due to the operation of a new 
sub-station on Webster Street since the middle of November; the 
development of a small positive area in the vicinity of Salem Street 
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and Fellsway West, in Medford, which has gradually been develop- 
ing since the power station was put in operation at this place in 
August, 1906; an increase in the positive area near Washington 
Square in Chelsea; a very large increase in the negative potential 
at Boylston Street near Chestnut Hill Avenue in Brookline; and 
a noticeable increase in negative potentials and electric currents 
on the supply pipe lines in JSTewton. 

The electrical conditions on the remainder of the svstem are 
substantially the same as have existed for the past few years. 

Clinton Sbweeage. 

Pumping Station. 

The Clinton sewage-disposal works were operated daily through- 
out the year. The average daily quantity of sewage pumped to the 
filter-beds was 829,000 gallons. The sewerage system of the town 
was extended quite materially during the year, but there was no 
increase in the quantity of sewage, due probably to the low rainfall. 

The following are statistics relating to the operation of the pump- 
ing station : — 

Daily average quantity of sewage pumped (gallons), . . . 829,000 

Daily average quantity of coal consumed (pounds), . . . 1,380 

Gallons pumped per pound of coal, 600 

Number of days pumping, 365 

Cost of pumping: — 

Labor, $1,715 34 

Fuel, 1,104 88 

Repairs and supplies, 194 63 

Total for station, $3,014 85 

Cost per million gallons pumped, $9 97 

Cost per million gallons raised 1 foot high, 0.201 

About % of an acre of land, comprising lawns and grass land about 
the pumping station was graded and seeded down in the spring. 

Filter-heds. 

The sewage was applied to the filter-beds in practically the same 
manner as during the preceding Sy2 years. The beds were used in 
rotation throughout the year. Each of the 25 one-acre beds has 
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received about. 59,600 gallons of sewage in 30 minutes about once in 
two days. 

The sludge collected in the 8 settling basins, amounting to 724 
cubic yards, has been used on grass lands belonging to the Board 
at the filter-beds and on the rear slope of the westerly portion of the 
North Dike. 

The results of the analysis of the sewage and effluent are given in 
the following table: — 

(Parts per 100,000.] 
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Nitrogen as nitrates, effluent. 






.1445 


.1664 


.1468 


.2310 


.1724 


.7338 


.9740 


Iron, effluent, . 






2.1042 


2.2454 


1.8100 


1.7633 


1.9807 


.6395 


.5203 



The improvement in the effluent effected by the construction of 
additional underdrains and the placing of distributors on the beds 
to secure a uniform distribution of sewage, is very plainly shown 
by the figures in the above table. The increase in the nitrogen in the 
form of nitrates and the reduction in the amount of iron which has 
been accomplished during the past two years, and especially during 
the past year, as compared with the results during the years 1906 
to 1909, furnish conclusive evidence of the material improvement 
which has been effected. The cost of maintaining the filter-beds has 
been as follows: — 

Labor, $3,702 76 

Supplies and expenses, 94 77 

Total, $3,797 52 

Cost per million gallons treated, 12 63 
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KEPORT OF CHIEF EXGEs^EER OF SEWERAGE 

WORKS. 



To the Metropolitan Water and Sewerage Board, 

Gei^tlemen : — The following is a report of the operations of 
the Engineering Department of the Metropolitan Sewerage Works 
for the year ending December 31, 1911. 

Okgaiozation. 

The engineering organization during the year has been as 
follows : — 

Division Engineers: 

Fbedebiok D. Smith, . In charge of maintenance and construction, 

South Metropolitan System. 
Frank I. Capen, . . In charge of maintenance and construction, 

North Metropolitan System, 
Henry T. Stiff, . . In charge of office and drafting room. 

In addition to the above, the average number of engineering and 
other assistants employed during the year was 10, which includes 1 
assistant engineer, 3 instrumentmen, 2 inspectors, 2 draftsmen and 
2 stenographers. 



METROPOLITAN SEWEEAGE DISTEICTS. 

Areas and Populations. 

During the year no changes have been made in the extent of the 
sewerage districts as given in the last annual report. 

The populations of the district, as given in the following table, 
are based on the census of 1910. 
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ICETROPOUTAH' SEWEES. 
Sewzbs PtrBOHAffaa> asd Cohbtbuctkd ahd 'I'HBiit Con WEcnorre. 

During the year additions by purchase or otherwise have been 
made within the sewerage districts, so that there are now 103.336 
miles of Metropolitan sewers. Of tiaa total, 9.642 miles of sewers, 
with the Qnincy pumping station, have been pmchased from cities 
and towns of the districts, the remaining 93.694 miles of Metropoli- 
tan sewers and other works having been ctmstmcted by the Metro- 
politan boards. 

The locations, lengths and sizes of these sewers are given in the 
following tables, tt^ether with other data referring to the public and 
special connections with the system : — 
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North MetropolUan System. 



CITY OR TOWN. 



Boston: — 
Deer Island, 
East Boston, 

Charlestown. 
Winthn^t 



Cbelsea, 



jBivecevt* 
Mifci«iftiii . 

JHAUOSe, • 

Cambridge, 
SomerviUe, 

Medfotdf 
Winehester, 



Stoxbdianit 
Wobum, 



Ariincton, 

Bdmont,* 
Wakefield,« 
Beveie, . 



Saeof Sewen. 



S 



I 



a . 

sis 



»'3"to»', . 

»'tor. 

ft' 7" X7' 6" tor. 
ft' 



r 4"x»' r* to 1' io"x2' 4". 



8' 2"X8' MT to 4' 8"X6' 1". 



4' «"X4' 10" to r. 



4' •''X4' 10" to 10", 



5'y'X5'»"tol'S". 



«' 5"X7' 2" to 1' 10"X2' S". 



4'8"XS'l"tolO". . 



2'll"X8'»"tol'S", 



l'S"tolO", 
riO"X2'4''tol'S", 



l'«"tolO". 



4'toS'. 



1.367 
5.467 

3.202 
2.804 



5.123 



2.02S 

5.844^ 
6.0W> 
7.107 

3.471 

5.350 
6.428 



0.010 
0.033 



3.520* 



0.048 



50.017» 



4 

24 

"1 

12 



10 



6^ 

90 
86 

37 

10 { 



13 



4 
3 



35 { 

3 

1 
2 



266 



SpBCZAL CoNNBCnOKB. 



Chaxaetsr or Location of 
Oonnection. 



II 

II 
1° 



Shoe factory, . 
Navy Yard, . 
Almshouse, 
dub House, . 
Fire Dept. Station, 
Private ouilding, . 



Metnvolitan Water Works 
blow-off, .... 

Chelsea Water Worics Uow- 
off, 

Metropolitan Water Works 
Uow-<^, 

Cameron Appfianoe Co., 

Shnhs-Goodwin Co., . 



Andrews-Wascatt Co., . 
National MetaUie Bed Co.. 
linoideCo., . 
Ketnvolitan Water Works 

Uow-off, 
Private buildinss, . 
Private bmldinss, . 
Fsetory, . 

Railroad station, . 
Sautter house, 
Gty Hospital, 
Street Railway Machine Skop 
Tannery, 

Slandtter-faonses (3), . 
Car^ouse, 

Street railway power house. 
Stable, 



bnilding, . 
Private bmldinss, . 
StaUe, . 
Police sob-station. 



Private buildinss. 
Gelatine factory. 
Stable, . 
Railroad station, 

due factory, . 

Private buildinss. 
Railroad station, 
Car>hoi]se, 
Post Office, 



1 
8 



158 
11 



132 



464 



^ Tnolndas 1.84 of a mile of sewer purchased from the city of Maiden. 

* Tnidudes .736 of a mile of sewer purchased frcmi the city of Melrose. 

* Indndes 24(31 miles of sewer purchased frcmi the town of Ariington. 

* The Metropolitan sewer estends but a few feet into the towns of Belmont and Wak^eld. 

* Indndes 2.787 miles of Mystic River valley sewer in Medford, Vnnehester and Woburn. running paimUel 
with the Metropolitan sewer. 
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Cost of Co^rsTKrcnos* 
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Tb^ <»dt 6f th^ l()ZJi^ miles of M^ropoIitaaL aew^as emm 
ab<y7<^, nw^Jftditig six pinnping stationSy acreGtioase, etecferic 
$>rt^f»6Ti^ ^pfaofig 2stA appertarcdng atmetoresr m&v iie samrruirTapd 

Vtft^h M^f^ypofitdA System^ $e,686sS91 50 

Htnrth Mtiif&p(^iUm Sjtftetn^ 8,813>232 53 



$15,500;i24 03 



ln1(yrmHii(m relatiflg to areas, populations, local sewer connections 
atirt ^fi^f data lor the whole Metropolitan Sewerage District appear 
1ft the following table: — 
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North MeiropolUan District, 



Area 

(Square 

Miks). 



^dmated 

Total 
Population. 



Hiksof 

Local Sewer 

eoimected. 



Estimated 
Population 
contributing 
I Sewage. 



Ratio of 

Contributing 

Population 

to Total 
Population 
(P« Cent.). 



90.50 



545^70 



683.05 



4SO.O0O 



88.0 



i CONinSCTIOKS MADS 

WITH Mnno- 
POUXAN Skwebs. 



Public 



1 



Special. 



266 



404 



South Metropolitan District. 


100.87 


370,580 


557.52 241,865 

* 


65.3 

1 


128 


32 


Entire MebropoUtan District. 


191.37 


910,450 


1,240.57 


722.465 


78.8 


394 


496 



Of the estimated gross population of 916,450 on December 31, 
1911, 722,465, representing 78.8 per cent, were on that date con- 
tributing sewage to the Metropolitan sewers, through a total length 
of 1,240.57 miles of local sewers owned by the individual municipali- 
ties. These sewers are connected with the Metropolitan System by 
394 public and 496 special connections. It appears, also, that there 
has been during the year an increase of 29.25 miles of local sewers 
connected with the Metropolitan System, and liiat 14 public and 25 
special connections have been added. 



PuMprwG Stations and Pumpage. 

The following table shows the average daily volume of sewage 
lifted at each of the six Metropolitan pumping stations during the 
year, as compared with the corresponding volumes for the previous 
year. 

Tables for estimating flows in main sewers below the East Boston 
and Charlestown pumping stations were prepared about the year 
1900, when the sewers were comparatively new and the surfaces 
smooth, and have been used in engine house computations since that 
date. These sewers have now become more or less covered with slime 
and the flow somewhat retarded. 

Recently a Venturi meter has been installed at Deer Island for 
measuring the sewage flow. In connection with tests of the new 
engines at the Deer Island and East Boston pumping stations, obser- 
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TW WMtrruiion provided for izi Cbaptera 55^ and 583 of the 
L^gislatiTe Actg of 1908 for repairs and eitemMw to tiie East 
Bottoii p u mpii y BUtiaoLy inrlTHKng neir engine^ Iniler and eoal 
hrmtten and wharf^ wHb an additional engine^ boiler^ ppiixg si^d 
eomMCtiOdw^ baa been praetkaHj complied during tbe year. 

The eontraet0 for tbe building and wbarf were completed at tbe 
time of tbe laat report and were deseribed in tbat report. Tbe rein- 
f OTced concrete £oor ci tbe wbarf baa been plaeed during tbe year 
by day labor nnder tbe direction of tbe engineer. Concrete rein- 
/orcement around some of tbe piles baa also been eonatro^ed by day 
labor. Tbe remaining piles will be reinforced frcm time to time 
by tbe maintenance labor dnring coming years. Tbe wbarf deck 
was completed in condition for use in tbe middle of September. 

The work of erecting tbe 100,000,000-gallon centrifugal pnmp 
and engine was commenced about January 1, 1911, and tbe pump 
was In condition to operate in April. It was put into the regular 
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service of the station September 25, 1911. The oflSieial test on this 
engine was made December 1, 1911. 

The six vertical boilers ereJcted under contract with the Robb- 
Mumford Boiler Company were first put into service July 15. 

The valves for piping were furnished by the Walworth Manufac- 
turing Company and the Crane Company. 

On March 15, a contract was made with the Lumsden & Van 
Stone Company for furnishing and erecting all main piping in the 
new boiler room and new and old engine rooms and basement of 
new engine room. This work was completed on August 19. 

The piping and boilers were covered by the Philip Carey Com- 
pany. This work was completed September 30. A tile floor in the 
new engine room has been placed during the year by maintenance 
labor, together with granolithic sidewalk in front of the station. 
The six old boilers and old economizer have been removed. The 
old boiler room has been rearranged by new partitions for office, 
toilet and work rooms. There remain to be completed some renewals 
and rearrangement of screens and screen-house, and this matter is still 
under consideration by the Board. 

Stablb aitd Lockeb Building. 

The reinforced concrete locker building, described in the last 
report, was completed about June 1. The fitting of the building, 
including plumbing, wiring, piping for heating, stalls, etc., was done 
by the maintenance labor. The building was completed ready for 
occupancy about September 1. The cost of the building was $14,- 
166.75, and the sum of $4,524.40 was paid on account of the land, 
making a total of $18,691.15 expended for this purpose. 

Test of East Boston Engine. 

The tests of the 100,000,000-gallon engine and centrifugal pump 
at East Boston, specified in the contract with the Allis-Chalmers 
Company, were carried out December 1, 1911. The tests were made 
under the direction of Frank I. Capen, Division Engineer, and Wil- 
liam M. Francis, Mechanical Engineer, for the Metropolitan Sewer- 
age Works, and J. E. Belknap, Mechanical Engineer for the Allis- 
Chalmers Company. 

The engine, pump and connecting piping were furnished by the 
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Allis-Chalmers CompAnj^ of Mllwmiikee, Wis., under a contract 
dated June 3, 1009. 

The pump and engine were erected between Dec^nber, 1910, and 
April, 191 ly and were first operated in June, 1911. Bj agreement 
between the Board and the Allis-Chahners Company, they have been 
operated in the regokr service of the station since September 25, 
1911, and prior to official test and acceptance hy the Board. 

The following table contains principal dimensions of engine and 
pnmp: — 

Prineipdl Dimensions of Engine and Pump. 

Diameter H. P. e^inder (inches), 18 

Diameter L P. eyHnder (inches), 32 

Diameter L. P. cylinder (inches), 46 

Stroke of pistons (inches), 30 

Diameter of suction (inches), 60 

Diameter of discharge (inches), 60 

Revolutions per minnte, 89.3 to 106 J. 

Contract Requirements. 

The contract for the engine contained requirements as follows : — 
The capacity must equal 100,000,000 United States gallons of 
sewage per twenty-four hours when lifting vertically 19 feet, the 
quantity of sewage to be determined by measurements in the dis- 
charge sewer at points below the station selected by the Engineer. 
The actual head against which the pump is acting is to be measured 
every fifteen minutes by a mercury or other approved gauge, at a 
point near the pump end of the discharge channel. The elevations in 
the suction channel are to be taken every fifteen minutes by a 
gauge in the manhole near the easterly end of the station. The duty 
of the engine and pump guaranteed by the contractor is 96,500,000 
foot pounds for each 1,000 pounds of commercially dry steam deliv- 
ered by the Board at the throttle valve of the engine. In this test 
steam containing less than one and one-half per cent, of entrained 
water, as determined by calorimeter measurements, is to be consid- 
ered as commercially dry steam. The duration of the test is to be 
twelve hours. The sewage is to be screened and to consist of about 
two-thirds ordinary domestic sewage and about one-third of sea water 
introduced into the sewer at convenient points. The engine and pump 
are to be operated continuously during the twelve hours of the trial 
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under the conditions before outlined and steam supplied shall not have 
more than 125 pounds pressure per square inch at the throttle valve. 
The oflSicial trial of the engine and pump is to be conducted jointly by 
the Engineer and a representative of the contractor, and if the duty 
determined by this trial shall be less than that guaranteed by the 
contractor, the sum of five hundred dollars ($500) for each one 
million foot pounds below the guaranteed duty and pro rata for 
fractional parts, shall be deducted from the price bid by the con- 
tractor. If the duty shown by the official trial shall be ten per cent, 
less than that guaranteed in the contract, the Board may reject the 
engine and pump. 

Trial. 

The capacity of the engilie to lift 19 feet wh^i pumping at a 
rate of 100,000,000 gallons per 24 hours was established during the 
official duty test of December 1, and during wet and stormy weather 
of the period of probation when the engine was run in the regular 
service of the house prior to formal test and acceptance, as noted 
above. 

To obtain sufficient water for the duty test of December 1, tide 
w^ater was introduced into the sewer through tide gates at Maiden 
River and at Chelsea Creek. The fluctuating head of the tide gave a 
varying supply of water to the pump, at times above 100,000,000 
gallons per day and at times below 100,000,000 gallons per day. The 
normal lift of sewage at the station approximates 16 feet. The losses 
of head through the connecting channels credited to the pump by 
terms of the contract, were found by trial to approximate 2 feet for a 
discharge of 100,000,000 gallons per 24 hours. The lift contemplated 
in the contract during duty test was therefore 18 feet Steam was fur- 
nished for the test by two boilers excluded from other service of the 
station and conveyed to the engine through one of the 8-inch steam 
lines excluded from other service. The feed water was weighed in 
barrels and pumped through an economizer to the boilers by an aux- 
iliary pump on the engine. Quarter-hour records of pressure gauges 
and other apparatus used in connection vdth the test were made. 
The head 'pumped against was determined by a water colimMi near 
the pump end of the discharge channel. Elevations of sewage in the 
suction chamber were measured by means of a hook gauge at a man- 
hole near the pumping station. The quantity of sewage pumped was 
determined by meter measurements of the sewage flow in the main 
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about 1,000 feet beioir the East Boston pn i rniirig Nation. 
Calorimeter meaamCTnenta to d^csmine the moistoze of ^EmL wesre 

ma^ at interTala of dft»si riTJ i mrt'H^ 

Tbe ofafierrers w^rare easiplojes ot rixe Metropolitan. Wats- and Sew- 



Date a£ trial, Dfwawnfwrrl^IglL 

oftrial, 12 



Steam at dirotde (poon^) 13SJ3 

(pomub) 2^69 

(povmda), TjQ2 



Av€ca)^ clcvjtku of Kwa^ in fRarftarga Kwcr, ...» XO&flB 
Afvai^ cievatkn o£ aewa^ in dEveiurgB ffiaiirwHIy inwtuilifi^ 

losMa ia cliiwhanga tnbe sod ayfwutwtaiKiBi^ .... in.C6 

Average clefatkm of aewa^a in gnetjooy 9L71 

A^vraga fifl erected to pop in ccntragt, 19.37 

fift ^wuiipfii i|giiiiiit^ ...•••.. 1Si33 

tiiBiuH fift pfBDpacl aieaiiuit. •..••.. 20L27 



Total fe f oluti ona daring' te^ 7a;58S.OO 

Kvtntfg/t lavolutknia per nmmte, ••..••• IOOlSI 

Umfml Work performed hy Emgime, 
Toial wtier pumped (Umtod Statea gaDona per tventj-fofor 
liom), ^,900,000 

Wmier fed to BaOen. 

Total wato' wrig^ (poonda)^ 72,232^ 

Dednet leakage from boflera^ pipes, Tatrea and waaiea from cal- 
orimeter, 2,533^ 

Total ateam diargeable \o enginey 69,699.00 

Average entndnment of moisture in steam entering engine in 

exeeea of V/z per cent, (average entndnment 1)6 per cent.), . 0.00 

Total dry steam need by engine (pounds), .... 69,699.00 
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Duty. 

Dnty in foot pounds per 1,000 pounds commercially dry steam 

corrected for losses, 109,000,000 

Duty in foot i>ounds per 1,000 pounds water fed to boilers, . 105,200,000 

Hone Power and Efficiency. 

Average indicated horse power, 472.20 

Average water horse power, 319.81 

Efficiency per cent., 67.73 

Water per indicated horse power per hour {i)ounds), . . . 12.30 

The work of the engine during the test slightly exceeded the work 
specified in the contract. The duty developed by the engine during 
its test of 109,000,000 foot pounds of work for each 1,000 pounds of 
commercially dry steam used exceeds the duty of 96,500,000 foot 
pounds guaranteed by the engine builders in their contract by 13 
per cent 

Sections 65 and 66. — Malden and Everett Extension. 

Chapter 547 of the Acts of 1910 authorized the Board to purchase 
of the City of Maiden an existing city sewer in Eastern -Avenue 
extending from the Metropolitan sewer in Bryant Street to Broad- 
way, and to construct a new sewer in Broadway from Eastern Ave- 
nue to the Everett city line. The Board and the City of Maiden 
did not come to an agreem^it during the year 1910 about the pur- 
chase of the city sewer. The Legislature of 1911 repealed chapter 
547 of 1910 and by chapter 512 of the Acts of 1911 again author- 
ized the Board to purchase the existing city sewer and construct a 
new sewer in Broadway, as above outlined. 

The city sewer in Eastern Avenue was purchased on June 16, 
1911, having the following lengths and sizes of sewer : — 

30-ineh brick sewer, 3,066 linear feet 

24-inch brick sewer, . . 1,433 linear feet. 

Total length, 4,499 linear feet 

This length of city sewer purchased is known as Section 65 and 
the new 18-inch and 12-inch pipe sewer constructed by the Board 
in Broadway to the Everett city line as Section 66 of the North 
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MAIN'TENA:tTCE. 

Scope of Wobk and Force employed. 

The maintenance of the Metropolitan Sewerage System includes 
the operation of Y stations and 103.336 miles of Metropolitan sewers, 
receiving the discharge from 1,240.57 miles of town and city sewers 
at 396 points, together with the care and study of inverted siphons 
under streams and in the harbor. 

The permanent maintenance force of 165 men includes 108 engi- 
neers and other employes at the pumping stations, and 57 men em- 
ployed on actual sewer maintenance and care of pumping station 
grounds. In the following two tables the use of the completed 
svstems and other data are shown : — 
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CAPACITY AND HESULTS. 



The following tables Bummarize the pumping records for the year 
for the Metropolitan sewerage stations : — 



NoBTH Meteopolitan System. 

Deer Island Pumping Station. 

At this station are four submerged centrifugal pumps with im- 
pellers or wheels 8.26 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of 1 pomp: 100,000,000 gallons, with 19-foot lift. 

Contract capacity of 3 pomps: 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year: 52,600,000 foot-pounds. 

Average quantity raised each day: 52,800,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 3 oilers, 3 screenmen^ 1 

relief screenman and 1 laborer. 
Coal used : Georges Creek, Pocahontas and New Biver, costing from $3.92 to $4,109 

per gross ton. 

Table of Approximate QuantUieSf Lifts and Duties at the Deer Island Pumping 

Station of the North Metropolitan System. 



Months. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 
(Gallons). 


Bfimmum 

Day 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 

T.ift 
(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

Coal). 


1911. 
January, .... 


1,536.500.000 


49.600.000 


37.500.000 


81.200,000 


10.80 


46,000,000 


February, 






1,457,000,000 


52.100.000 


40.500,000 


85,100.000 


10.88 


43,200,000 


March, J. . 






1.708.800.000 


55.200.000 


41,800,000 


80,400,000 


10.28 


50,300,000 


April, 






1,760,500.000 


58,700.000 


46.700,000 


97,400.000 


11.14 


55,100.000 


May, 






1,409.000,000 


45.500.000 


38.800.000 


51.500.000 


10.53 


50,200,000 


June, 






1,665,300.000 


55.600.000 


48.700.000 


87.200,000 


11.26 


58,700,000 


July, 






1.648.100.000 


53,200.000 


40.500.000 


83.000.000 


10.67 


59,500,000 


August, . 






1,614,200.000 


52.100.000 


42.200,000 


93.700,000 


11.43 


62,900,000 


September, 






1,472.100.000 


49.100,000 


38.900,000 


68,400.000 


11.07 


48,300,000 


October,'!". 






1,531,200,000 


49.400,000 


39,200,000 


71,000,000 


10.62 


46,600,000 


November, 






1,633,000,000 


54,400,000 


36,800,000 


83,300,000 


11.19 


52,300,000 


December, 






1,821,400,000 


58,800.000 


42,500.000 


103,000,000 


11.60 


58,200,000 


Total, 


19,257,100,000 


- 


- 


^_ 


- 


- 


Average, 






- 


52.800.000 


41,200,000 


82,100.000 


10.95 


52.600.000 
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East Boston Pumping Station. 

At this station are four submerged centrifugal pumps, with im- 
pellers or wheels 8.26 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of 1 pomp: 100,000,000 gallons with 19-foot lift. 

Contract capacity of 3 pomps: 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year: 62,100,000 foot-pounds. 

Average quantity raised each day: 50,800,000 gallons. 

Force employed: 4 engineers, 2 relief engineers, 4 firemen, 1 relief fireman, 3 oilers, 

3 screenmen, 1 relief screenman, 3 helpers, and 1 laborer. 
Coal used: New Biver, costing from $3,735 to $4.10 per gross ton. 



Table of Approximate Quantities, Lifts and Dvlies at the East Boston Pumping 

Station of the North Metropolitan System. 



Months. 



Total 
Pumpage 
(Qallona). 



Average 
per Day 
(Gallons). 



Minimum 

Day 
(Gallons). 



Day 
(Gallons). 



Av««ce 

lift 
(Feet). 



Average 

Duty (ft.-lbB. 

per 1()0 lbs. 

Coal). 



1911 



January, . 

February, 

March, 

April, 

May, 

Jiuie, 

July, 

August, 

September, 

Oetober, . 

November, 

December, 
Total, 
Average, 



1,478.900,000 


47,600,000 


35.600.000 


79,800,000 


15.33 


1,405,000,000 


50,100,000 


38,700,000 


83,200,000 


15.32 


1,851,100.000 


53,200,000 


39,900,000 


78,600,000 


15.53 


•1,704,700,000 


56,700,000 


44,800,000 


95,500,000 


15.71 


1,351.400,000 


43,500,000 


37,000,000 


49,700,000 


15.47 


1,609,500,000 


53,600,000 


46,900,000 


85,400,000 


15.38 


1,590,400,000 


51,200,000 


38.700,000 


81,200,000 


15.46 


1,556,500,000 


50,100,000 


40,400,000 


91,900,000 


15.40 


1,416.300,000 


47,100,000 


37,000,000 


66,500,000 


15.60 


1,473,500,000 


47,400,000 


37,300,000 


69,100,000 


15.54 


1,577,200.000 


52,400,000 


35,000,000 


81,500,000 


15.60 


1.763,700,000 


56,900.000 


40.600.000 


101,100,000 


15.90 


18,578,200,000 


- 


- 


- 


- 


- 


50.800,000 


39.300,000 


80,300.000 


15.53 



54,900.000 
56.500.000 
58.400,000 
64,300,000 
66.800.000 
66.900,000 
53,400,000 
56,500.000 
67,200.000 
69,100,000 
63,800.000 
67,800,000 

62,100,000 
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Charlestown Pumping Station. 

At this station are three submerged centrifugal pumps, two of 
them haying impellers or wheels 7.5 feet in diameter, the other 8.25 
feet in diameter. They are driven by triple-expansion engines of 
the Reynolds-Corliss type. 

Contract eapaeitj of pumps: two, 22,000,000 gallons eaeli, with 11-foot lift; one, 

60,000,000 s^ons, with Sfoot lift 
Average duty for the jear: 55,600,000 foot-ponnds. 
ATorage quantity raised eaeh day: 32,600,000 gallons. 
Foree employed: 4 engineers, 1 relief engineer, 4 firemen, 3 oikra, 3 sereenmen 

and 1 relief sereenman. 
Coal used: New Biver, costing from $3,685 to $3.90 per gross Urn. 



TMe of Appnxximate Quantities, Lifts and Duties at the Chariestown Pttmping 

Station of the North MetropoHtan S^em. 



Moirras. 


To«iil 
Piim|Mit» 

(Ga!k»0). 


Airanci 


IfiBimm 
Day 

(GaDoiM). 


■%M, -f. 


ATvaci 
lift 


Av«a8B 

Duty (ft.4b«. 

IMrlOOUw. 

Coal). 


itu. 

Mvch, . 

April. 

JttlMI» 

Jnly, 

AUflMk, . 

Ottobw . 

NowBhtft 

DMambar, 




• 


1.068,008.090 

n4,700.0Qe 

908^900.000 
1.018.700.000 
1.070.300.000 
984.900.000 
918»a08.000 
1.043.400.000 
1.014.100.000 


31.000.008 
33.800.000 
33.200.000 
38.808.000 
»K508.000 
33.200.000 
32.908.000 
34J!08.000 
32.800.000 
28.600.000 
34.800.000 
32.700,000 


1 § § s II III II I 


46^508.080 
524084180 

Monjm 

384084)80 

684084)00 
55.008.000 
3841684)00 
42.8004)80 
58.3084)00 
664004)00 


8.28 
8.38 
8.38 
8.40 

8.15 
8.28 
8.21 
8.34 
8.38 
8.08 
8.^ 
8.38 


483)0.008 
53.200.000 
52.3004)00 
58.5004)08 

55joo.oeo 

58.200^008 

68.400.000 
59.1004)00 
52.508.000 
60.200.000 

Hjso^jom 


Total. 


11.908.300.000 


32.600.000 


24.700.000 


50.200.000 


8.30 


56.600.000 
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Alewife Brook Pumping Station. 

The plant at this station consists of the original installation of 
small commercial pumps and engines, i.e., two 9-inch Andrews verti- 
cal centrifugal pumps, with direct-connected compound marine en- 
gines, together with the recent additions. The latter consists of a 
specially designed engine of the vertical cross-compound type, having 
between the cylinders a centrifugal pump rotating on a horizontal 
axis. 

Contract capacity of the two original pumps: 4,500,000 gaUons each, with 13-foot 
Hft. 

Contract capacity of new pump: 13,000,000 gallons, with 13-foot lift. 

Average duty for the year: 16,900,000 foot-pounds. 

Average quantity raised each day: 3,012,000 gallons. 

Force employed: 3 engineers, 1 relief engineer, 3 screenmen, and 1 relief screen- 
man. 

Coal used : New Biver and Pocahontas, costing from $4,365 to $4.55 per gross ton. 



Table of Approximate Quantities , Lifts and Duties at the Alewife Brook Pumping 

Station of the North Metropolitan System. 



Months. 


Total 
Pumpage 
(GaUons). 


Average 
per Day 
(GaUons). 


Minimum 

Day 
(GaUons). 


Maximum 

Day 
(Cxallons). 


Average 

T.ift 
(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

Coal). 


1911. 

January, . 


• • 


94,417,000 


3,046,000 


2.414.000 


5,170,000 


12.97 


16,900,000 


February, 






97,352,000 


3,477,000 


2,598.000 


5,494,000 


12.42 


16.400.000 


March, 






107.291,000 


3,461.000 


2.550.000 


5.668,000 


12.27 


16.600.000 


April, 






123,105,000 


4,103,000 


3.380,000 


6.076,000 


12.54 


19.900,000 


May, 






84,643,000 


2,730,000 


2,246,000 


3,574,000 


13.05 


18,000,000 


June, 






75,152,000 


2.505.000 


2.203.000 


4.615.000 


12.97 


16,800,000 


July, 






08,067,000 


2.196.000 


1.783,000 


4.738.000 


12.89 


15,400.000 


August, . 






71,647,000 


2,311,000 


1.700,000 


4,983.000 


12.88 


15,700,000 


Sei>tember, 






73,277,000 


2.443,000 


2,036.000 


3.079.000 


12.94 


16,200,000 


October, . 






84,008.000 


2,710,000 


2.330.000 


3.814.000 


12.93 


16,000.000 


November, 






91,530,000 


3,051,000 


2,203,000 


4,922,000 


12.83 


16,300,000 


December, 






127,373,000 


4,109,000 


3,380,000 


7,580,000 


12.55 


18,400,000 


Total, 


1,097,862,000 


— 




- 


- 


- 


Average, 






- 


3,012.000 


2,402.000 


4,976,000 


12.77 


16,900.000 
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South Metbopoutan System. 

Ward Street Pumping Station. 

At this station are two yerticaly triple-expansion pumping engines, 
of the Allis-Chalmers type, operating reciprocating pumps, the 
plungers of which are 48 inches in diameter with a 60-inch stroke. 

Contract capacity of pomps: two, 50,000,000 gallons each, with 45-foot lift. 

Average dnty for the year: 79,400,000 foot-pounds. 

Average quantity raised each day: 22,600,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 4 oilers, 4 assistant 

engineers, 1 machinist and 1 laborer. 
Coal nsed: New Biver, costing from $3,527 to $4.26 per gross ton. 

Table of Approximate QuarUities, Lifts and Duties at the Ward Street Pumping 

Station of the South Metropolitan System. 



Months. 


Total 
Pumptfge 
(Gallons). 


Avnvge 
^dlons). 


MfnSmnm 

Day 
(QaUooa). 


Day 
(QaUooa). 


Avezage 

Lift 

(Fteet). 


fAverage 
Duty (ft.-lbs. 
per 100 lbs. 
Coal). 


IfU. 
January, . 

February, 

March. 

Apra. . 

May. 

June. 

July. . 

AugURt. . 

September. 
October. . 
November, 
December, 






634.200.000 
685^900.000 
697.400.000 
760.000,000 
617.200.000 
661.900.000 
607.800.000 
695.800,000 
631,600,000 
734.200,000 
748.200,000 
856.100,000 


20.500,000 
24.5004)00 
22.500.000 
25,600.000 
19.900.000 
21.700,000 
19.600.000 
19,200.000 
21.100.000 
23.700.000 
24.900.000 
27.600.000 


16.600.000 
18.500,000 
17.600.000 
20.500.000 
17.000.000 
16,000.000 
15.400.000 
15.900,000 
17.100,000 
19,900,000 
194200.000 
21.400.000 


28.000.000 
88,900.000 
82,400.000 
88.100.000 
22.600.000 
85.900.000 
42.200.000 
88.300.000 
27.300,000 
28.900.000 
84.800,000 
47.400.000 


89.74 
40.70 
40.90 
41.88 
40.61 
39.80 
39.48 
39.89 
40.01 
40.09 
40.52 
40.58 


74.600.000 
86.800.000 
79.600.000 
86.100.000 
78,300,000 
82,200,000 
77.700.000 
75.900.000 
76.300,000 
71.200.000 
79,700.000 
84.000.000 


Total, 
Average. 


8.228,300,000 


22.600,000 


17.900,000 


84,100.000 


40.81 


79.400.000 



Records from plunger displaeement. 
Average slip for the year about 14.7 per cent. 
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Quincy Pumping Station. 

At this station are two compound condensing Deane pumping 
engines and one Lawrence centrifugal pump driven by a Sturtevant 
compound condensing engine. 

Contract capacity of pumps: 3,000,000 Deane; 5,000,000 Deane; 10,000,000 Law- 
rence centrifugal. 
Average duty for the year: 32,942,000 foot-pounds. 
Average quantity raised each day: 4,069,000 gaUons. 

Force employed: 3 engineers, 1 relief engineer, 3 screenmen and 1 relief screenman. 
Coal used: Cumberland, costing from $4.40 to $4.54 per gross ton. 
Materials intercepted at screen during year, 183 cubic yards. 

Table of Approximate Qtuintities, Lifts and Duties at the Quimy Pumping Station 

of the South Metropolitan System, 



Months. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 

(Gallons). 


Minimum 
Day 

(GaUons). 


Maximum 

Day 
(Gallons). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lb8. 

per 100 lbs. 

Coal). 


1911 
January, . 


k • • 


128,350,000 


4,140,000 


3,680.000 


5,600,000 


21.19 


30,000,000 


February, 






118,755,000 


4.241,000 


3,635,000 


5,500.000 


21.19 


30.100.000 


March, 






131,325,000 


4,236,000 


3,770.000 


4,790,000 


21.11 


30,100,000 


April, 






147,955,000 


4,932,000 


4,250,000 


5,670,000 


21.77 


35,700,000 


Biay, 






119,645,000 


3.860,000 


3,330,000 


4.610,000 


21.21 


34,400,000 


June, 






105,512,000 


3,517,000 


3,100,000 


4.145,000 


21.18 


82,100,000 


July, 






101,904,000 


3,287,000 


2,825,000 


4,140,000 


21.12 


81.600,000 


August, . 






106,120,000 


3,423,000 


3.000,000 


4,560,000 


21.09 


83,000.000 


September, 






120.190,000 


4,006,000 


3.550,000 


5,430,000 


21.01 


88,600,000 


October, . 






116,130.000 


3,746.000 


3,345,000 


4,200,000 


20.95 


83,500,000 


November, 






130,105,000 


4,337,000 


3,310,000 


. 5,640,000 


21.19 


86,300,000 


December, 






158,140,000 


5,101.000 


4,440,000 


6,020,000 


21.89 


85,900,000 


Total, 


1,484,131.000 


- 


- 


- 


- 


- 


Average, 






- 


4,069,000 


3,529,000 


5,025,000 


21.24 


82,942,000 
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Xut Island Screenrhouse. 

The plant at this house includes two set? of screens in duplicate, 
actuated by small rerersing engines of the Fitchburg type. Two 
vertical Deane boilers, 80 horse-power each, operate the engines, pro- 
vide heat and light for the house and bum materials intercepted at 
the screens, and furnish power for the Quincy sewage lifting station. 

Average qiuntity of sewmge paesmg screens daily, 42,000,000 gallons. 
Total materials intercepted at screens daring the past year, 1,101.96 cubic yards. 
Materials intercepted per million gallons of sewage discharged, 1.94 cnbic feet. 
Force employed: 3 engineers, 1 reUef engineer, 3 screenmen and 1 relief screen- 
man. 
Coal used: New Biver and Cumberland, costing from $4.05 to $5.50 per gross ton. 

Cost of Pumping. 
In the following tables the total cost of pumping and the rate per 
million foot-gallons at each of six pumping stations are shown in 
detail: Chapter 494, Acts of 1911, "the Eight-hour Law," so 
called, has involved extra labor at all stations, increasing the average 
oofita of labor in the tables of averages below. 



Average Cost per Million Foot-^aUons for Pumping at the Deer Island Station. 

Volume (10.357. 1 Million QaUona) X Lift (10.95 Feet) - ho,865 Million Fbot-callona. 



Itbms. 




Cost per 

Million 
Foot-gallons. 



Labor, 
Coal. 
OU, . 



Waste. ' 

Water. 

Packing, 

Miscellaneous supplies and renewals, 

Totals, 

Labor at screens, .... 



$12,993 40 

9,436 69 

272 51 

96 42 

1.951 73 

206 99 

854 21 



$25,311.95 



10.06162 
.04475 
.00129 
.00046 
.00926 
.00096 
.00406 



10.12241 
.01357 
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Average Cost per Million Foot-Gallons for Pumping at the East Boston Station. 

Volume (18.578.2 Million OaHons) X lift (15.63 Feet) - 288.529 MilUon Foot-gallons. 



Items. 




Cost per 

Million 

Foot-gallons. 



Labor, 

Coal 

Oil 

Waste, 

Water. 

Packing, 

MisoellaneouB supplies and renewals, 

Totals, 

Labor at screens, .... 



$17,024 60 

11,058 33 

348 79 

107 69 

1,98120 

123 61 

1.043 24 



$31,687 36 



$0.05900 
.03833 
.00121 
.00037 
.00687 
.00043 
.00361 



$0.10962 
.00990 



Average Cost per Million Foot-gallons for Pumping at ike Charlestoum Station, 

Volume (11,909.3 Million Gallons) X Lift (8.30 Feet) - 96.847 Million Foot-gallons. 



Items. 




Cost per 

MUlion 

Foot-gailons. 



Labor, ...... 

Coal. 

Oil. 

Waste, 

Water, 

Packing. 

MjsceUaneous supplies and renewals. 

Totals, 

Labor at screens. .... 



$11364 57 

3,440 42 

194 75 

80 93 

475 20 

63 53 

677 48 



$16,796 88 



$0.12003 
.03481 
.00197 
.00082 
.00481 
.00064 
.00685 



$0.16993 
.02991 
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Anraqt Cost per MUHon Foo^-^aUans far Pumping at the Alewife Brook Statioru 

YolnaM a«O07J9 Milfioa Qaikxu) X Lift (12.77 KMt) - 14019i7 WaXkm. Foot-gaHoiis. 



iTua. 


Coat. 


Co6t per 

MiUkn 

Foot-talloiw. 


Tifthar, 


IS,99S79 

1,509 44 

145 84 

«73 

saoao 

15 u 
192 64 


SO 42788 


Coal .... 


.10797 


OH^ 


.01010 


WMte, 


.00479 




03284 


Paffki^, . 


.00106 


IClOSlfaUMCN] 


■ rappBM and raiMwalfl^ 


.01374 


Totals. 


18,248 75 


80 58837 


lAborstien 


^•^g « ^_ ? 1 - , n m M ■ ■ 1 ■ ■ • 


.13356 



Average Cost per MUHon Foo^-gaBane far Pianping at t^ Ward Street Station, 

Yolmne (84284 MilBoaGalloiis} X Lift (40.31 Vnt) - 331,983 MIBion Foot-caDona. 



Cost. 



Coat par 

MIBkm 

Foot-saUooa. 



CoaU .... 

oa, .... 

Waata, .... 
Water, .... 
PaddBc .... 
Mitrananeom auppBea and 

Totals, 
Tahftf at fg r w n ^ 



814374 51 

7,708 00 

217 74 

30 58 

1,441 20 

91 94 

1.796 60 



836460 27 



90.04484 
.02323 
.00066 
.00009 
.00435 
.00028 
.00542 



90.07887 
.01317 



Average Cost per Million FootrgaUons for Pumping at the Qidncy Station. 

Vohima a,48U MiUkm Gallona) X Lift (21J4Feet} - 31,522.3 MOfioa FDOt-gaDona. 



Itkms. 

Labor. 

Coal, 

Ofl 

Waste, 

Water, 

PaekinCf 

Ifiscsilaneons supplies and renewals. 

Totals, 

Labor at screens, oiling and misceUaneoos services. 



Cost. 


Coet per 
MHIion 


85,428 58 


90.17221 


1,608 48 


.06103 


38 73 


.00126 


18 82 


.00060 


211 17 


.00670 


3 41 


.00010 


377 19 


.01197 


87,687 38 


90.21387 


. 


.04949 
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Coal for use at the several stations has been purchased as fol- 
lows : — 



Gbo68 Tons, Bituminous Coal. 



a 



1- 

J a 

I" 



•s. 

a 



(3 



•a 



II 



§. 



-I 

I? 
1*^ 



•a 



Id 

SCQ 



5 
CQ 

*a 






a 






a 



o 

I 



Staples Coal Company, 
New England Coal and Coke Corn- 
New England Coal and Coke Com- 
pany. 
Staples Coal Company, 

New Eni^d Coal and Coke Com- 
pany. 

New England Coal and Coke Com- 
pany. 

Staples Coal Company, 



Staples Coal Company, 

Staides Coal Company, 

Staples Coal Company, 

New England Coal and Coke Com- 

pany. 
Metropolitan Coal Company, 

Metropolitan Coal Company, 

Staples Coal Company, 

New Eni^d Coal and Coke Com- 
pany. 
Neponset Coal Company, 

Frost Coal CcHnpany, . 

Frost Coal Company, . 

Neponset Coal Company, 

Frost Coal Company, . 

New England Coal and Coke C(Hn< 

pany. 
Neponset Coal Company, 



New England Coal and Coke Com^ 

pany. 
J. F. Sheppard A Sons, 

Total gross tons. 

Average price per gross t(»i. 



1,258 



1,038 



2,296 
$4 007 



1334.385 



1,850.495 



3,193.88 
$3 938 



484.08 



310.58 
284.80 



1,079^ 
$3 70 



135.435 



51.167 



144.549 



331.151 
$4 47 



106.990 



138.647 



295.730 



138.589 



1,141.578 



31.609 
79.986 
46.616 
43.486 
100.890 

90.605 



1321.534 
$4 094 



393.192 
$4 47 



370.000 



200.000 



14.925 



584.925 
$4 14 



$3 527 
369 
3 73 
3 74 
3 857 
390 
3 90 
392 

3 93 
4054 

4 067 
4 109 
420 
426 
4 365 
4394 
440 
445 
448 
4 49 
4525 
454 
455 
550 



^ Includes adjustments for quality. 



Drainage from Tanneries, Geultinb and Glue Works in Win- 
chester, WOBTJRN AND StONEHAM. 

Five men and a foreman have been employed during the whole of 
the present year, the same as last jear^^ in flushing and cleaning the 
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Metropolitan sewers through the tausery districts of Winchester, 
Wobum and Stoneham. 

All of the tanneries and glue works of the district now have set- 
tling tanks of Bubstantial size. Beggs & Cobb Company of Win~ 
Chester have three duplicate sets. The present tanneries have a com- 
bined capacity o£ 5,900 hides per dav. At the date of this report, 
they were handling about 2,850 hides per day. Two of the larger 
tanneries were closed during the year. 

Table No. 1 gives details of settling tanks introduced to date and 
indicates that during the year about 6,500 cubic yards of semi-liquid 
sludge were removed from the tanks. A measurement over weirs 
of manufacturing wastes from large establishments in this district 
was made about the end of the year and indicates, as outlined in 
Table No. 2, that the quantity of manufacturing drainage this year 
does not exceed that recorded last year. 

No. 1. — Table (>f Semi-lluid Stvdge removed from SetUing Basins at the Tan' 
nerieB, Gdaiine and Give Works in Winchester, Wobtim and Sbmeham. 









1- 


•s^ 











h 


Jl 

i 




Location of Bahin. 


Bsiinput in 




11 




Bii((slfeC<>bbC<>iiii»ay,BuiDNo.l, . 


Jan. U. mo 


47.0 XMJ) 


ISM 


121 


l,87t 


Bsua A Cobb Compuu', Buin No. 2, 


May *. 1910 


47 J) X 23J) 




IIS 


S7S 


BegiB ii Cobb OompMj-, Basin No. !. . 


Oct. i», Iflll 


51.0 X 2i.O 




122 


122 


Americaa Hide aad Leubar Company, 
FutoryE. 

C^'l^cW Compony. .... 


AiK. 1. ISIO 


*8.axaiJi 




K 


S8t 


July IS. IDIO 


tS.O X 23.1 
«,0 X 23 J 


Nods 


it 


172 


B. F. KimlMU A Co.. . . . . 


Dec. W. Win 


17.2 X 23.0 




m 


4S4 


S. Cumminn Luther Compuiy. . 


Not. 1, IBIO 


4S.9 X 22.8 




92 


ses 


W.F.FdiA'Sou. 


July n. laio 


47.8 X 22.B 




9S 


7W 


T.F.Boyle ft Co.. 


Sept. IS. 1910 


43.1X23.1 




87 


174 


Champion Tuminc Company, ■ 


Jan. ». leU 


*B.S X 22.9 




71 


284 




May 1. 1911 


43.S X 19.S 




79 


178 


American Olue Com(>say, 


Oct. 1, 1910 


47.1 X 23.0 


2M 


130 


3!S 




1902 { 


":* X "i 


} ' 


U 


4SS 


Toua 


- 


- 






6.4SS 
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No. 2. — Weir Measurements of Manufacturing Drainage entering the Mdt- 
ropolitan Sewer from Sealing Basins at Tanneries, Gelatins and Glue Works 
in Winchester y Wdbum and Stoneham, 



NAME. 



Wbib 

IfBASUBEMSNTS 

(Gallons 
feb 24 houbs). 



Itlf. 



19U. 



BecBi A Cobb ComiMiiy, Basizi No. 1, ' 
BeoB & Cobb CcmipaiiLy, Bamn No. 2, 
BeoB A Cobb Company, Basin No. 3, 

American ffide and Leather Com- 
pan^jr, FactcMy £. 

Amwican Hide and Leath^ Com- 
pany, Eactmy D. 

CotUe Leather Company, . 

B. F. ElmbaU Sc Co., 

E. Cmnmings Leather Company, 

W. P. Fox A Seme, 

T. F.Boyle & Co 

Champion Tanning Company, . 
Stoneham Tanning Company, . 
American Glue Company, 
Winchester Manufacturing Company, 
Total. 



213,000 

40,000 > 

50.000 > 
50,000^ 
75.0001 

52.000 1 

80.000 > 
120.0001 

50.000 1 
150,0001 
134,000 
158.000 



1.172,000 



{I37fif30 
57,000 

40.000 
2,000* 
1,0001 
75,000 
52,000 
66.000 

116,000 
38,000 

100,0001 
83.000 

145.000 



902.000 



47,000 
65,000 
60,000 
41,000 
2,0001 
1,0001 
25,000 
38,000 
62,000 
56.000 
47,000 

129.000 
91,000 

169.000 



833,000 



•4 

o 



3s 



is. 

1-^ 






\6 



J 

Hi 



129,000 

289,000 

394.000 

79,000 



70,000 
144,000 
370.000 
186.000 
225.000 
413,0001 
207.000 
562.000 



3,068.000 



91,000 
116,000 
122,000 

61,000 
2,0001 
1.000 i 

50,000 

79,000 
122,000 
108,000 

76,000 
251.0001 

91,000 
300.000 



1.470,000 



83H 
83H 
83H 
89 

.s 

.> 

80 
90 
75 
45 
25 
90 
100 




2,700,000 



1 Estimated. 



* Not tanning. 



SOUTH METROPOLITAN SYSTEM. 

Sewage Lifting Station at Hough's Neck, Quincy. 

During the year, the city o£ Quincy has connected with the Sew- 
age Lift Works a length of about 800 feet of 18-inch pipe sewer. 
At the date of this report, four houses are connected with this 
sewer. The city expects to extend this local sewer during the com- 
ing year and take in the drainage of much of the low area in the 
vicinity of the lifting station. 

Regular pumping was started at the lifting station April 4, 1911, 
and involves operating one of the 6-inch pumps for about half an 
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Iicixr each day. As st premt oposted, tUs.mvohes no mcrease in 
eoot of eoal or labor at the iS^nt Ti^Iand Sessffii4i0iia&, 

SocTS 'StsTBOPOLrrAjr Ours alls. 

The 90-itkdi outfall pipes in the harfoor havi& been in op^ation 
geven jeara at tbe date of tiiia report. Tbese ^pes are in normal 
eoodition and free from deposit. Dining the pa^ j&ar die average 
flow throngb tb^n baa been 42,000,000 gallons of sewage per day, 
witb a maxiniTnTi rate of 137,500^000 gallons in ^ mondi c£ Jnly, 
Idll, 

Material Intereepied at &e Screens. 

Tbe material intercepted at tbe ia c ieenft at tbe Xorth Metropolitan 
sewerage stations^ ecHisi^iiig of rags^ paper and otl^r floating mate- 
riats^ baa during tbe year amoimted to 3^714 cnbic yards. Tbis is 
eqaiTalent to 5,3 eabic feet for eaeK million gallons of sewage 
pumped at Beer Island. 

Tbe matmal int^eepted at the sereens at tbe South Diktropolitan 
sewerage atationa has amonnted to 3,439 eabic jards, eqnal to 4.3 
enbic feet per milUon gallons of sewage ddivcred at tbe outfall 
works at Nnt Island. 

Studies of sewage flows in tbe Metropolitan sewers, sipbons and 
outfall pipes indicate tbat tbej are free from deposit. 

Bespectfullj submitted, 

WILLIAM M. BROWN, 

Chief Engineer of Sewerage Works, 
Boeron, JanoAiy 1, 1912. 
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Afpk^tdix So. 1. 








1. 

bar 

trwt. 


2. 
WOBX. 


H 

*>» 1 
of 

BSd«.{ 

1 




orBBK 


9. 




4. 
N«at 


8w 


\^4^SBEBBQuk* 


1 


312 


49>sttISon-fiA» pfimping 


4 


SZ«»2«ft 


iNjwoei 


HoBr M^ C6^ Bal- 


3 


»4s 


•faovt I,Me tec ia Infibh, 
•ad Inyiac MS festoTS 
teehflMl p^nd flMfese 
of M-iaek pq^ ia N««rtoa, 
fitoee. 7 of tW Wmcob A4Q»- 


t 


liB^snif 


102,150 ifi 


Joseph Haateddy, 

CUBiWDL 




339S 


3 Twtkai ftro-inbo boOen 
lor ChMtmit HiQ Loir 
Sirvieo pBBkpiac Ststiott. 


4 1 


10,M0M 


10,448 00> 


Bobb-Mamfard Boiler 
Co^Boatoa. 




32»» 


37 J tooo 34-iDdi eaot-iron 
water pipM; 148,4 tooa 
■poeaU eaaciasi. 


4 


8,420 13 


5,981 161 


Staadard Cast Iioa 
Pipe aad Fooadry 
CoL. Bristol, Fla. 




338* 


HMkd trs-relfiDC eruie. 


2 


8,006 00 


3,500 001 


N i 1 es - Beomit-Poad 




830< 


Fool eooqpmiar. 


2 


M23 00 


1J40 001 


B. F. Starteraat (>k. 
Bostoa. 




aao* 


Hydio-oketrie p^taA at W»- 
ehuMUDam. 


7» 


n,550 00 


71,500 001 


S. Mociaa Saiith Co^ 
York, Fa. 


8 


331 > 


4 48-ineh bydreolie lift 
valveo. 


2 


6,380 00 


6,068 001 


The Fkarboaks Coai- 
paay, Boatoa. * 


9 


333* 


363 feet 80-iach nvtiltd sted 
pipe. 


4 


4,370 00 


3,650 001 


Hodge Boiler Works, 
East Boatoa. 


10 


338* 


05,000 lbs. special caetiaga, . 


.4 


- 


^m 


Floreaoe Lroa Works, 
Philadelphia, Pa. 


11 


334* 


85,700 Ibf. fpedal castiaga, . 


2 


1,891 70 


1,430 401 


Davis A Faraum Mig. 
Co., Waltham, Mass. 


13 


33«« 


54,000 lbs. apecial caatiafs, . 


4 


1,513 001 


1,43100 


Builders lroa Fouadry, 
Provideaoe, R. I. 


13 


83e> 


49,800 lbs. special castiags, . 


5» 


1,394 40 


1,369 50 


Uaited States Cast 
lroa Pipe aad 
Fouadry Co., New 
York. N. Y. 



1 Coatraot based upoa this bid. 

s Coatraot completed. 

* laoludes separate aad oombiaed bids for hydraulic aad electric plaat. 
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Appendix No. 1. 



THE Ybak 1911 — Water Works. 

1911 have been given in previous report*.] 



7. 


8. 


9. 


10. 


Date of Con- 
tract. 


Date of 

Ck)nipIetion 

of Work. 


/ 

Prices of Principal Items of Contracts 
made in 1911. 

« 


Value of Work 

done 
Dec. 31, 1911. 


Seiyt. 21. 1909 


- 


Engine in service since March 27, 1911. but not yet 
tested. 


$99,000 00 


1 


Apr. 28, 1910 


Nov. 25. 1911 


• 


114.472 13 


2 


Apr. 29, 1910 


Jan. 2. 1911 


- 


10,448 00 


3 


May 18, 1910 


Mar. 29, 1911 




5,988 45 


4 


Oct. 24, 1910 


Feb. 10, 1911 


— — 


2,500 00 


5 


Oct. 11. 1910 


May 11, 1911 




1,740 00 


6 


Dec. 3, 1910 


Aug. 10, 1911 


- 


68,389 62 


7 


Jan. 3. 1911 


June 19, 1911 


For each valve. $1,267. 


5,108 00 


8 


Dec. 6. 1910 


July 31, 1911 


- 


3,725 57 


9 


Jan. 10. 1911 


Apr. 3. 1911 


For special castings, 12.55 and $4.12 per 100 pounds. 


2,561 68 


10 


Jan. 10. 1911 


Apr. 3. 1911 


For special castings, $0.04 per pound. 


1,610 56 


11 


Jan. 10. 1011 


Apr. 3. 1911 


For special castings, $0,028 per xx>imd, . 


1,562 85 


12 


Jan. 10. 1911 


Apr. 3. 1911 


For special castings. $57 per ton of 2,000 pounds, . 


1,340 64 


13 



* On a portion of these castings competitive bids were not received. 

* As lowest bidder had been awarded Contract No. 333, and next to the fewest bidder Contract No. 335 
contract was awarded to third bidder in order to expedite the work. 
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* 4T^ 



m^ Sl 



CbL, 



12 



4 U$ 



% Ul* ilMwim^Wambttei 



8 

f 11- 



»^ Ui 



Iro 



a Pipe mad 
X.Y. 



MUM 



Sjni«^ Pkatt A C^4r CSo.. 



M njM »x 



A Sob, 



fl M2S OMamin 

CHaumPi 



10 



11 



lm.ft. 



7 943* 



344* 



345< 



34« 



19-M* 



Urine 0.700 l«et of AMneh I 
eaat-inm mrtcr imie in 
HrdtPark, ' 



Uying 2340 iMt of 204neh 
ca«t-inm init«r p^ with 
ordinary iointa and 130 
feet with fleadble joints in 
Bovton and Hyde Park. 



2 20-inch Venturi meter 
tubes and 2 Type M leg- 
ister indicator recorders. 

2 3-niilUon-gaUon pumping 
engines. 



Improvement of Lake Co- 
cnituate, surface water 
drains in Framingbam, 
Natick and Wayland. 



77-7«tSL» 
ft. 



I 



-• 



En- 
gine 
No7l. 
5. 

En- 
gine 
No. 2, 
7. 



8.441 If 



5.460 00 



7,886 00 



8325 001 



31,298 00 



OsbfeCo^BoMoB. 



I 
8460 001 Judos L. Bryne. Dor- 



4307 601 



7325 001 



8,738 00 



30,981 001 



Andrefw M. Cusadc, 
Boston. 



Builders IronFoundry, 
Frovidenoe, R. I. 



Laidlaw-Dunn-GcMdon 
Co., Cincinnati, O. 



The Henry Spinach 
Contracting Co., 
Waterbury, Conn. 



1 Contract based upon this bid. 



* Contract completed. 
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Ybab 1911 — Wateb Works — Continued. 



7. 

Date of Con> 
tract. 



8. 

Date of 

Completion 

of Work. 



9. 



Prices of Principal Items oi Contracts 
made in 1911. 



10. 

Value of Work 

done 
Dec. 31. 1911. 



Jan. 26, 1911 



Mar. 6, 1911 



May 24, 1911 



June 3, 1911 



June 24. 1911 



June 8. 1911 



July 12, 1911 



Aug. 28. 1911 



July 24, 1911 
Sept. 18, 1911 



June 22, 1910 



Nov. 9, 1911 



Nov. 16, 1911 



Oct. 28. 1911 



Dec. 12. 1911 



June 22. 1911 



Nov. 11.1911 



Nov. 21, 1911 



Aug. 23, 1911 



May 8. 1911 



For 4 very special Venturi meters, 15,000, 



Before the contract was executed it was decided that 
a fly-wheel was necessary in connection with the 
turbine. This necessitated the use of a larger 
shaft. The contract price. $1,250. therefore, in- 
cludes an allowance of $185 for fly-wheel and larger 
shaft. 

Straight pipe, $21.00 per ton of 2,000 pounds; special 
castings, $49 per ton of 2,000 pounds. 



For whole work, $5,000, 



For lajdng 24-inch cast-iron pipe, $1.03 per fin. ft.; 
for rock excavation above and below regular 
grade, $6 per cu. yd.; for chamber for 24-inch 
valve, $45; for chiunbers for blow-offs and air 
valves. $35 per chamber; for concrete masonry, 
$5 per cu. yd. 

For furnishing and installing 2 cables, each about 
889 feet long, containing 3 No. 0, B. A. S. G. con- 
ductors, each conductor composed of 7 strands, 
insulated with %a-inch X %finch. paper, laterals 
filled aiMi enclosed in a pure lead sheath H-iooh 
thick, for 13,800 volts working pressure and 30,000 
volts yi hour factory test i»essure, the sum of 
$0,777 per lin. ft. 

For layii]g 20-inch cast-iron pipe, $0.87 per lin. ft.; 
for lasdng 0-inch, 12-inch and 10-inch cast-iron 

J>ipe for blow-offs and connections, $1 per lin. ft.; 
or rock excavation above and below regular 
grade, $5 per cu. yd.; for earth excavation below 
regular grade, $1 per cu. yd.; for chambers for 
20-inch valves, $50 per chamber; forchambcorsfor 
10-mch and smaller valves, $40 per chamber; for 
concrete masonry, $8 per cu. yd. 

For lasring 20-Lnch cast-iron pipe with ordinary 
ipiints, $1.24 per lin. ft., with flexible joints, under 
N. Y., N. H. & H. R.R., $4.95 per lin. ft.; for rock 
excavatidn above and belo^ regular Qnade, $5 per 
cu. yd. ; for earth excavation below regular grade, 
$1.50 per cu. yd. ; for chambers fdr valves, $45 per 
chamber; for concrete mascbry, $7 per cu. yd. 

For 20-inch Venturi meter tubes, $340 each; for 
Type M retgister indicator recordersi $400 each. 



For Engine No. 1, horizontal cross-compdund, 
crank and fly-wheel, capacity, 3,000,000 gallo;Qs 
against a head of 50 feet, $7,525; for Engine No. 2, 
horizontal criMs-compound, crank and fly-wheel, 
capacity, 3,000,000 gallons against a head of 140 
feet, $8,825. 



$5.000 00 
1.250 00 



1 
2 



57,267 67 



4.740 00 



15,980 35 



1.378 10 



12,292 15 



4,778 68 



1,474 40 



31,067 52 



6 



8 



9 



10 



11 



• Competitive bids were not received. 



164 



METROPOLITAN WATER 



[Pub. Doc 



Contracts mads and fending dubino ths 



1. 

Nam- 
ber 

of COD- 

tnet. 



9041* 



21-M* 



23-M 



2. 

WORK. 



6 

7 

8 

9 
10 

11 



24-M 



Speeiais 
Order. 



Si 



Special ^ 
Order. 
Ipeeial* 
Order. 



S 



(pedal 
Order. 



Special* 
Order. 



Spedal* 
Order. 



Sjpedal* 
Order. 



960 tone New Rirer or Pbea- 
bontas ooal: 260 tone for 
ArlingUm Prnnping Sta- 
tion; 700 tone for Spot 
Pond Pumping Station. 

4,000 tone Beaver Ron ooal 
fior Cheetnitt Hill Pump- 
ing atationa. 

1.060 tons New River or P6- 
eabontasooal: 860 tons f<H> 
Arlington Pumping Sta- 
tion« 700 tone for Spot 
Pond Pumping Station. 



6.600 tons Beaver Run ooal 
for Chestnut Hill Pump- 
ing atations. 



Erecting boilov at Chestnut 
Hill Pumping Station. 

3 smoke flues at Chestnut 

Hill Pumping Station. 
Special castings, . 



Furnishing and appl3ring 
Don-oondneting oovmnc 
to boilers, smoke flue and 
steam piping. Chestnut 
Hill Pumping Station. 

Governor for excite wheel 
of Power Plant at Wachu- 
sett Dam. 

Furnishing and placing 
shecaduct iron conduit in 
floor of Power House at 
Wachuaett Dam. 

400-gallon power sprayer, . 



Num- 
ber 
of 

Bids. 



Anouirr or Bm. 



4. 

Next 



to 



i. 



S ' I4J6 and 

14.90 
ton. 



,1 



13.94 per tcm. 



l; 
'i 
4' " I3J8 and 

*< $4.08,July 



3» 



10 



4 
6 



-• 



2 



.• 



to Apr., 
$4.78 Apr. 
toJulyper 
ton. 

$3.79 i per 
ton. 



660 00 

665 00 
1,092 12 

755 00 



730 58 



S4.20> and 
$4.86 

ton. 



$3,831 per I 
ton. 



$3J0t and 
$4.35 per 
ton. 



$3.75 per ton. 



600 001 

536 001 
958 001 

730 001 



651 231 



New Engfauid 
Coke Co., 



Cbal A 



Gorman-Leonard Coal 
Co., Woreester, 



New England Coal and 
Coke Co., Boston. 



Gorman-Leonard Coal 
Co., Woreester, 



F. Knight ft Son, Boa- 
ton. 

B. F. Sturtevant Co., 



Warren Foundry ft 
Machine Co., New 
York, N. Y. 

Philip Carey Co., Boa- 
ton. 



Lombard Governor 
Co., Ashland, Mass. 

M. B. Foster Electric 
Co., Boston. 



Fltzhmry-Guptill Co., 
Boston. 



1 Contract based upon this bid. 
* Contract completed. 
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YsAB 1911 — Watkb Wobks — ConHnued. 



T. 

Date of Con- 
tract. 



Date of 
Conmletioa 
oTWoSr 



Prices of 



t. 

inciDal Items of 
made in 19lL 



If. 

Value of Work 
dooe 
Dee. SI. 1911. 



July 25. 1910 



Aug. 18. 1910 



July 8. 1911 



Oct. 24, 1911 



Dec. -, 1910 

Dec. 23. 1910 

Feb. 27. 1911 

Mar. 0. 1911 

Mar. 15. 1911 

Mar. 18. 1911 

May 12. 1911 



Apr. 25. 1911 



May 10. 1911 



Feb. 2. 1911 

Feb. 17. 1911 

Apr. 12. 1911 

Mar. 31. 1911 

May 15. 1911 

May 25. 1911 

May 23. 1911 



$3.80 per ton of 2.240 pounds delivered on ears at the 
ArlinctonPmnpinc Station; 14.35 per ton of 2.240 
pounds deliverad in bins at tbe Spot Bond Pump- 
ing Station. 



13.70 per ton of 2.240 pounds delivered on ears at 
ChMtnut HiU Pumping statiom. until Nov. 15. 
1912. and $3.83 per ton of 2.240 po^mds after that 
date. 



For q;>ecial castings 2H cents per pound. 



For whcde work. $739. 



For whc^ work, $753.50, 



Sheraduct iron oQnduit and fittings. $594.49; labor. 
$330.61; express, $0.40. 



Fm platform wagon, $300, pump, $410; valve. $12; 
oigine, $355.50; long nozzle, $10; assembling and 
fright, $19. 



$3,428 48 



It^OSOSl 



3,090 25 



4.809 59 



600 00 

499 88 

1.034 60 

739 00 

758 50 
925 50 

1.106 50 



$487.353 48 



6 
7 

8 

9 
10 

11 



* Competitive bids were not received. 
T Arlington Station. 

• Spot Pond Station. 
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Tablb Xo. 2. — RaiMfaa w /adko M Jegenum, Maaa^ w 1911. 



Dat or M 



i 






S 1 



• 

J 

I I 



I 



X > • 

I £ 

1:1 



u 
a, 

T. 
t. 

li. 
11, 
u. 
u. 

li. 
IT. 
U. 
». 

M, 

n. 
s. 
s. 

28. 



n. 



t 
t 



• m 



• «« - 



s #14 



I.M« - t - 

r«- - - • 

• Ji f.f7«- - - - 

- - - ra". - 

■ ■ 






t 
t 

i» 



•-» 



r» 



f.44 - 



I 
f .M« t.O - 



t.n CIS' - 



« t.u I - 






t.M 



§.«• 



t,lf - 



I 



f.S7 - 



r 



t.ii - 

ft 

- t - • 

1.0 t.Sti t.Si t.9t« 



f.Mi. t.ff 



ri7 



MX - 



1 - 



0.44 - 



0.8 - 



#.« 






O.lt 



#.« 



i: •.«= 



t 
0.S8S 



O.M 



rts"- 



I . 



r 
t ^ 

I 
I 



. I.t8» - 



- i - 

I 

• I - 



I ^ 



#.»» - 



3. If 



i'- 



o.n - 






3.H' - 



■ 



t 

I 

i 



0-75; - 



rai 



- t - 



s I 
§.71 



4.U 



- I - 



O.M 



f.48 . ; - 

•.If - •.« 



t 

t 



t 



- I - 



t . 



2.tf 



f.St I - 



l.tl 1 2.M 



2.70 



l.M O.M 



l.U - 



5.0 ' 3.08 I 5.71 



0.18 



0.30 



t 
0.66S 



4.U , 3.08 



Total for tbejmr 41.07 
iaehided in ttttt of 



foDovincday. 



* Bam and 
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Table No. 3 


K — BcdnfaU in 


Inches at Framingham^ Mass 


.y in 


1911. 




Day of Month. 


m 

b 
• 

1 


• 

1 


• 


m 

t 

< 


• 


• 


• 


• 

< 


• 

1 

a 

S 
& 


1 


1 


1 

a 


*t • • • . . 


< 


s 




- 


- 


- 


- 


0.01 


- 


< 


0.05 


- 


2. . 








s 


0.36> 


- 


— 


- 


- 


- 


- 


- 


0.61 


- 


- 


3. . 








t 


s 


0.021 


- 


- 


- 


- 


- 


— 


s 


- 


- 


4. . 








1.17» 


1.14* 


- 


s 


- 


- 


- 


— 


— 


0.36 


- 


- 


6. . 








- 


- 


- 


1.48> 


- 


t 


- 


— 


- 


- 


- 


— 


6. . 








- 


< 


o;i4» 


- 


— 


s 


0.23 


- 


0.36 


s 


t 


- 


7. . 








. - 


0.63> 


- 


- 


- 


1.60 


— 


- 


- 


0.53 


0.36 


- 


8. . 








0.20 


0.07» 


- 


- 


0.04 


- 


- 


- 


— 


- 


- 


- 


9. . 








- 




- 


0.67» 


0.02 


- 


- 


- 


0.58 


- 


- 


0.04 


10. . 








- 


- 


0.16« 


— 


- 


0.05 


- 


- 


— 


— 


0.13 


- 


11. . 








0.10 


— 


— 


- 


- 


s 


— 


— 


0.17 


— 


- 


- 


12. . 








- 


- 


0.06 


- 


- 


s 


— 


— 


— 


- 


0.61 


- 


13. . 








0.11 


s 


- 


— 


- 


s 


— 


- 


- 


- 


- 


- 


14, . 








0.07 


0.091 


- 


0.12 


- 


0.61 


— 


- 


- 


- 


s 


s 


16. . 








0.02» 


- 


0.98> 


— 


- 


- 


- 


0.41 


s 


s 


0.91» 


s 


16. . 








- 


- 


- 


0.031 


— 


0.08 


- 


0.04 


0.44 


0.04 


- 


s 


17. . 








— 


s 


- 


- 


— 


- 


0.09 


— 


- 


0.05 


- 


1.01» 


18. . 








- 


0.08 


0.25 


- 


- 


- 


— 


0.62 


- 


< 


0.97 


0.01* 


19. . 








- 


- 


0.58> 


t 


0.32 


- 


- 


- 


- 


0.84 


- 


— 


20. . 








— 


0.27» 


— 


0.37 


- 


0.04 


0.04 


- 


- 


- 


t 


- 


21. . 








— 






- 


- 


- 


- 


- 


s 


s 


0.Q3* 


- 


22. . . 








0.01* 


0.01» 


0.03 


t 


- 


0.02 


- 


- 


0.14 


< 


- 


s 


23, . . 








- 


~ 




0.03* 


0.02 


- 


- 


- 


- 


0.94 


- 


1.73 


24. . 








— 


- 


- 


- 


0.02 


- 


0.85 


< 


— 


- 


s 


- 


26. . 








- 


- 


— 


- 


0.15 


- 


- 


t 


0.30 


- 


1.06 


— 


26. . 








0.14 




t 


- 


- 


0.j02 


- 


t 


0.17 


- 


- 


t 


27. . 








s 




t 


- 


- 


- 


- 


t 


0.04 


O.Oi 


— 


0.27 


28. . . 
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- 


0.48 


- 


- 


- 


2.00 


1.04 


- 


— 


0.38 


- 


29. . . 








< 


- 


t 


- 


- 


- 


- 


s 


0.64 


- 


- 


- 


30. . 








042* 


- 


0.63 


0.10 


- 


- 


- 


s 


— 


- 


- 


t 


31. . . 








- 


- 


- 


- 


0.16 


- 


- 


2.64 


- 


0.17 


— 


0.67« 


Totals 


1 


2.75 


2.6ft 


3.33 


2.80 


0.72 


2.42 


3.21 


4.66 


2.73 


3.57 


4.39 


3.63 



1 Snow. 



Total for the year 36.85 inches. 
* Raiiifall included in that of following day. 



* Rain and snow. 
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A^^r. 


__flH 


4Ji JLX. ta 


^Mv^ 9^^ •* 


^ 


M* 


nmAJLtm JuKa^ 


A4i.26. 


CJSajl 


Mm.U,. 


, 


,ts 


CM AJL «• OJi p^ 


A^tt. 


_s 


IlJip-m.fta LBpjk. 






M* 




A«t». 
A«t». 




UJMaji. 






M 




A*t.31, 


h.M 


tUB^jLta tJipjL 










M 


7Jip^ft» 


T«tal. 


S« 




aqrt. «. 


4B 




1^tei« 




%,V 


7JS AJL «a 1U05 A Jff. 










aqrt. 9, 
fl^pcll. 


. ! .u 


tHAJLtO 4.30 PJC 










MJiA.w.to 2jnp.M. 


Apr, 4> . 




\M 


iMTM^io 


SepcUw 


.*4 


XJtPJLtD 


Apr* f « . 




UMrJL 


Sepclf. 


Su45a^ 


Apr, », . 


<• 


,«•» 


LtfA^tD L15r^ 


Septan, 


- \ -*• 


2.4SA.M.ID 7^ A.M. 


^^^^ 9^^ 


- » 


,tt 


iM rJL to IIM r^ 


S«p^2S. 


- 'v 1.5S 


iMrJLta 


Apr, f9, , 




M 


ZM rjt.to 


a<pt.ai. 


ItJS A.M. 


Apr,M, , 


. / 


12JSPJL 


Sept. 37. 


M 


CJiPJLiD S.45P.M. 


«K?; : 


• 


M ' 




Sepca. 


.44 


7.45AJi.to SJ5P.M. 














Total, 


3.9 




T0Ul« 


# 


2M 1 

1 


1 




1 


■ 
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Table No. 4. — RainfaU in Inches at CheatntU Hill Reservoir in 1911 — 

Concluded. 



Datb. 


Amount. 


Duratkm. 


Datb. 


Amount. 


Duration. 


Oct. 1» . 


} 


.«7 
.04 


5.30 p.if. to 


Dec. 9.. 


.06 


11.30 A.M. to 4.00 P.M. 


Oct. 2, . 
Oct. 4» . 


10.30 A.M. 

6.35A.if. to 7.00 A.U. 


Deo. 15. . 
Dec. 17. . 


} 1.03« 


2.30 A.M. to 

8.00 A.M. 


Oct. 4, . 




.42 


9.45 A.M. to 19.00 P.M. 


Dec. 22. . 


} 1.80 
} -^^ 


4.20 P.M. to 


Oct. 6, . 
Oct. 7. . 


» 


.55 


7.50 P.M. to 

10.30 A.M. 


Dec. 23. . 
Dec. 26. . 


6.45 A.M. 
10.45 P.M. to 


Oct. 15. . 




.15 


12.50 P.M. to 6.15 P.U. 


Dec. 27.. 


10.50 A.M. 


Oct. 17, . 




.06 


10.45 A.M. to 8.45 P.U. 


Dec. 31, . 


.35» 


4.00 A.M. to 12.45 P.M. 


Oct. 18, . 


1 


.37 


8.45A.U. to 


Dec. 31. . 


.20 


1.15 P.M. to 11.00 P.M. 


Oct. 19, . 


12.25 A.U. 












Oct. 19, . 




.03 


1.30 P.M. to 4.00 P.M. 


Total. . 


3.65 




Oct. 21, . 
Oct. 23, . 


1 




9.30 A.U. to 

8.00 A.M. 








.68 








Oct. 27, . 




.04 


3.30 p jf . to 8.20 pjf . 








Oct. 31, . 


} 


.21 


10.30 A.U. to 








Nov. 1, . 


8.00 AJtf. 




. 




Total, . 


3.22 




Nov. 1, 




.05 


8.00 A.M. to 11.30 P.U. 




Nov. 6, 


} 


.35 


6.00 P.M. to 








Nov. 7. 


5.00 A.U. 








Nov. 10, 




.13 


4.00 A.M. to 6.00 P.M. 








Nov. 12. 




.50 


8.10 P.U. to 11.50 P.M. 








Nov. 14, 


} 


.86* 


9.45 P.M. to 








Nov. 15, 


8.00 A.M. 








Nov. 18. 




1.01« 


12.20 A.M. to 1.00 P.M. 








Nov. 20. 




.03 


3.25 P.M. to 5.40 P.M. 








Nov. 24. 
Nov. 25, 


> 


.83 


6.35 A.M. to 

3.15 A.M. 


• 






Nov. 28. 
Nov. 29. 


1 

> 


.65 


2.00 P.M. to 

12.45 A.M. 








Total, 


4.40 





1 Snow. 



Total for year 41.28 inches. 
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Table No. 13. — Sources from which and Periods during which Water has been 
drawn for the Supply of the Metropolitan Water District, 

From Wachuaett Reservoir into the Wachuaett Aqueduct, 



Month. 



Number of 

Days during 

which 

Water was 

flowing. 



Actual. Time. 



Hours. 



Minutes. 



Million 
Grallons 
drawn. 



January, 
February, 
March, . 
April, 
May, 
June, 
J\ily, 
August, . 
September, 
October, 
November, 
December, 
Totals, 



31 

19 

9 

6 
19 
26 
27 
23 
26 
30 
27 



243 



726 
423 
195 

113 
393 
573 
474 
468 
311 
664 
411 



4,755 



40 



30 
30 
55 
23 
45 
52 
3 
34 



12 



3,258.0 
1,474.3 
1,202.3 
0.0 
861.7 
1,846.1 
2,440.9 
2,655.4 
2,131.4 
2,175.0 
3,466.2 
2.478.5 



23,989.a 



Total actual time, 198. 13 days. 

Total quantity drawn, 23,989,800,000 gallons. 

From Sudbury Reservoir through the Weston Aqueduct to Weston Reservoir. 



MONTB. 



Nimiber of 

Days during 

which 

Water was 

flowing. 



Actual Time. 



Hours. 



Minutes. 



Million 
Grallons 
drawn. 



January, 
February, 
March, . 
April, 
May, 
June, 
July, 
August, . 
September, 
October, 
November, 
December, 
Totals, 



31 
28 
31 
30 
31 
30 
31 
31 
30 
31 
30 
31 



365 



744 

672 
744 
720 
742 
720 
744 
744 
720 
744 
720 
744 



8,758 



30 



30 



885.7 
789.1 
875.5 
838.3 
875.3 
837.1 
909.0 
914.6 
896.2 
929.6 
1,036.2 
1,104.6 



10.891.2 



Total actual time, 364.94 days. 

Total quantity drawn, 10,891,200,000 gallons. 
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Tabls No. 13 — Candnuied. 

Prom Framini^ugm Betenoir No. it tKrough ths Sudbury Aqueduct to Chestnut HiU Beeerooir. 



Month. 



Number of 

Dsjra dttring 

which 

Water WM 

flowing. 



Actual Tims. 



Hoars. 



Minutes. 



Million 
Gallons 
drawn. 



January, 
Fsbmary, 
March, . 
April, 
May. . 
June, 

July. . 
August, . 
September, 
October, 
NoTssnber, 
December, 
Totals, 



1 
28 
30 
30 
31 
30 
31 

1 
26 
31 
30 
31 



301 



24 
672 
670 
720 
744 
720 
744 

24 
617 
744 
720 
744 



7,143 



30 



30 



30.0 

8S0.9 

1,070.4 

1,287.6 

1,330.8 

1,289.0 

1,231.9 

33.0 

256.9 

309.7 

299.6 

309.3 



8,319.1 



Total actual time, 297.65 das's. 

Total quantity drawn, 8,319,100,000 gallons. 

From Framingham Reservoir No, S through the Sudbury Aqueduct to Cfiestnui HiU Reservoir,. 



Month. 



Niimber of 

Days during 

which 


Actual Txmx. 


Million 
Grallons 


Water was 
flowing. 


Hours. 


Minutes. 


drawn. 


31 


744 


- 


2,746.8 


28 


672 


- 


1.339.5 


31 


744 


- 


1,079.9 


30 


720 


- 


709.2 


31 


744 


- 


1,275.9 


30 


720 


- 


1,063.9 


31 


744 


- 


832.8 


31 


744 


- 


1,873.6 


30 


720 


- 


1,450.3 


31 


744 


- 


1.684.5 


30 


720 


- 


1,726.7 


31 


744 


- 


1.652.6 


365 


8,760 


*" 


17,435.2 



January, 
February, 
March, . 
April, . 
May, 
June, 
July, 
August, . 
September, 
October. 
November, 
December, 
Totals, 



Total actual time, 365 days. 

Total quantity drawn, 17.435,200.000 gallons. 
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Table No. 13 — Condvded. 

From Lake CochittuUe through the CochUtuUe Aqueduct to Chestnut HiU Reservoir. 



Month. 



Number of 
Days during 

which 

Water was 

flowing. 



Actual Time. 



Hours. 



Minutes. 



Million 
Gallons 
drawn. 



January, 
February, 
March, . 
April, 
May, 
June, 
July, 
August, . 
September, 
October, 
November, 
December, 
Totals, 



1 

28 
31 
22 

2 

31 
31 
30 
23 
4 
7 



210 



24 
672 
744 
611 

48 
741 
744 
720 
652 

96 
152 



6.004 



30 



30 



12.6 

296.9 

423.4 

327.2 

0.0 

2S.3 

679.0 

668.0 

671.9 

353.4 

42.3 

72.7 



3,475.6 



Total actual time, 208.52 days. 

Total quantity drawn, 3,475,600,000 gallons. 

Table No. 14 — Average Daily QuarUUy of Water flowing through Aqueduda in 

1911 by Months, ^ 



Month. 



Wachusett 
Aqueduct 

into 
Sudbiiry 
Reservoir 
(Gallons). 



Weston 

Aqueduct 

into 

Metropolitan 

District 

(Gallons). 



Sudbury 
Aqueduct 
into 
Chestnut Hill 
Reservoir 
(Gallons). 



dJochituate 

Aqueduct 

into 

Chestnut Hill 

Reservoir 

(Gallons). 



January, 
February, . 
March, 
April, . 
May, . 
June, . 
July, . 
August, 
September, 
October, 
November, 
December, . 
Average, 



104,952,000 
62,500,000 
38,619,000 

27,726,000 
61,360,000 
78,535,000 
85,500,000 
70,907,000 
70,003,000 
115,383,000 
79,800.000 



65,580.000 



28,571,000 
28,182,000 
28,242.000 
27,943,000 
28,235,000 
27.903,000 
29,323,000 
29,503,000 
29,873,000 
29,987.000 
34.540,000 
35.632,000 



29,839,000 



89,236,000 
79,300,000 
69,365,000 
66,560.000 
84,087,000 
78,430,000 
66,603,000 
61.503,000 
66.907,000 
64.329,000 
67.543,000 
63,287,000 



70.560.000 



403.000 
10,604.000 
13.658.000 
10,907.000 

943.000 
21.903.000 
21.548,000 
19.063.000 
11.400,000 
1,410.000 
2,345.000 



9.522,000 



^ Not including quantities wasrted while cleaning and repairing aqueducts. 
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Tabl£ No. 23. — {Meter B<ui8.) Average Daily Consumption qf Waier during 
the Year 1911, in the Citiee and Tawne supplied by the Metropolitan Water 
WorkSj induding Boston, Somervitte, Chdsea, Maiden^ Everett^ Qmncy, 
Medford, Melrose, Resere, Watertown, Arlington^ Lexington, MiUon, Stone- 
ham, Wintkrop, Swampscott, Bdmont and NakanL {For Consumption of 
Water in Whole Metropolitan Water District, see Toils So. K.) 
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Table No. 25.- 
GaUonSffrom 



•{Meter Basis.) Average Daily Consumption of 
the High-service and Extta High-Service Systems in 



Water, in 
1911. 
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681.400 


Maioh, 










30,870400 


640.100 


6,747,500 


672300 


April, . 










30,613,300 


646.200 


6362,200 


712,900 


May. . 










31,930,200 


770.400 


7333300 


920,700 


June, . 










31,480,000 


738.500 


7369300 


882300 


July. . 










33,090.700 


880.700 


9,439300 


1.176300 


Ausust, 










30,265,300 


686.600 


7311.000 


971,600 


S^tember, 










29,688,900 


660,800 


7.396300 


936,600 


October, 










29311.300 


674,900 


6.987.400 


855300 


Noyember, 










28.483,300 


665,000 


6.755.400 


803,000 


December, 










28,737,500 


661,300 


6.772300 


726,000 


For the: 


i^ear. 




30,931,600 > 


690,100 


7385300* 


835400 



In addition to tbe above > tbe United States Goveniment Beservation cm Paddocks Island 
supplied with a daily aveiace rate of 89300 gallons, and * part of Saugus with a daily avemtB ntte of 
13,100 calions, and Wakefield with a daily avemtB nte of 230,000 gallons. 
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Table No. 27. — {Pfpnp BagUJ) ConsumpUan of Water in Hhe MetropoUiiai 
Water Diabrid^ as eofutihded in the Year 1911^ and a SmaU Section qf the 
Town of Saugus, from 1893 to 1911. 

(Galloos per d«y.] 



IfOKTH. 


tt». 


lot. 


1999. 


4^^^ft 


199T. 


January, 


75,209,000 


' 97409,000 


98425400 


82449400 


85499400 


Febmaiy, 






71,900,000 


98.9M,090 


8O4754OO 


87421400 


83467400 


March, 








e7,«S8,00D 


92,710,000 


99443400 


89.111400 


82.751400 


April, 








62,I09,000 


57,715,000 


92409,000 


77429400 


79414400 


May. 








tijoas/xo 


90,979,000 


95,194400 


73,402,000 


76.772400 


June, 








CSTMOO 


98,329,000 


994(^400 


77,639400 


77452400 


July. 








99,30,000 


73,90.000 


99,997400 


8O4OO4OO 




Ausust, 








99,983.000 


97,995.000 


72433.000 


78437,000 


84.103400 


September, 








64.KM00 


97.137,000 


73,724400 


74,190,000 


84499,000 


October, . 








93.770,000 


92,735,000 


97428.000 


71,762400 


79451400 


NovembOT, 








91,204.000 


92,231,000 


9448I4OO 


71433400 


72,762400 


DeoembOT, 








99,700,000 


95,108,000 


70,443400 


79.40400 


76494400 


Avence, 


99,195,000 


95,383,000 


90,499400 


78490400 


80,791400 


Populataoii* 


« 


« 




723,153 


743454 


783457 


789485 


809413 


Perci^iita, 






* • 


91.5 


88.0 


91.0 


99.7 


99.9 



HOMTH. 


U99. 


U99. 


1999. 


1991. 


199L 


January, 


83480400 


96,442,000 


100455400 


111475,000 


118.05.000 


February. 






87,475.000 


103,454.000 


98,945,000 


117,497,000 


U7468.000 


March. 






85,468.000 


90400400 


97,753,000 


105.509.000 


108,461400 


April, 






76474,000 


86.01.000 


89,497.000 


93417.000 


103.153,000 


May, 






76.677.000 


80,448400 


87,780,000 


95467,000 


106,692.000 


June, 






83,463,000 


07,601,000 


96481,000 


103,420,000 


110,002,000 


Jiily. 






88,228,000 


96421,000 


107,786,000 


106,905,000 


10840,000 


August. . 






87458.000 


92.072,000 


102,n7,000 


102415,000 


107,045,000 


September, 






88496,000 


91,478.000 


103,612,000 


102,103.000 


107,752,000 


October, . 






81,770,000 


89480.000 


98458,000 


103489.000 


106460,000 


November, 






78,177,000 


86,719,000 


03,648,000 


101424,000 


105,175,000 


December, 






86455.000 


85440,000 


07444,000 


113468,000 


125,434,000 


Averagei 


83,651,000 


92,111,000 


96,069,000 


104,645,000 


11040,000 


Population, 






832.00 


854470 


877,608 


892,740 


907,780 


Per capita. 






100.5 


107.8 


111.7 


117.2 


121.6 
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Table No. 27. — {Ptanp Basis.) Consumption of Water, etc, — Concluded. 

[Gftlknw p^ day.l 



MOMTH. 


Iftt. 


liM. 


lSt6. 


19K. 


ISfT. 


Jantiary* 


125.176,000 


187,7n,000 


130378.000 


120,093.000 


137.730.000 


February, 








122,728,000 


143.222.000 


140.595,000 


130.766.000 


150.822.000 


March, 








111,977.000 


123.334.000 


120,879,000 


123.570.000 


134.202.000 


April, 








107,179.000 


108.688.000 


111.898,000 


118.428.000 


121,556.000 


May, 








111,589.000 


111,715.000 


115,^,000 


122.404.000 


123,502.000 


Jane. 








105.590.000 


111.209,000 


117,441,000 


121.882.000 


125.623,000 


July, 








107.582.000 


113,584.000 


124,769.000 


118,726.000 


128.779.000 


Auctist, . 








103,570.000 


112,836,000 


121.158.000 


120.591.000 


131.098.000 


September, 








108,772,000 


114188.000 


120,103,000 


121.685.000 


124.751.000 


October, . 








103,602,000 


108,290.000 


118,301,000 


116,561,000 


124.051.000 


November, 








103,477,000 


108.054.000 


116,693,000 


113,746,000 


119.627.000 


December, 








114,721,000 


125,119,000 


122.606.000 


130.995.000 


122.407.000 


Average, . 


110,277.000 


118,114.000 


121.671.000 


122.085.000 


128,561.000 


Population, 








922,820 


937.860 


955.920 


981.690 


1.007,520 


Per capita. 








119.5 


125.9 


127.3 


124.4 


127.6 



Month. 



1909. 



1916. 



19U. 



January, . 

February, 

March, . . 

April, 

May, 

June, 

July, 

August, . 

September, 

October, . 

November, 

December, 

Average, 
Population, 
Per capita. 



132.376.000 
146,199.000 
128384.000 
128.926,000 
131,040,000 
139.843.000 
138.232.000 
128.073,000 
129.972.000 
124,189,000 
117,119.000 
124.468.000 



130.712.000 

1,025.890 

127.4 



133.275.000 
130.763.000 
126.842,000 
125.335.000 
123.305.000 
125.179.000 
120.765.000 
121,781.000 
118.043.000 
115.939.000 
111.664,000 
115.733.000 



122.851.000 

1,051.420 

116.8 



127.568.000 

131.093.000 

117.078.000 

112.775.000 

112,073.000 

114.082.000 

122.743.000 

118,373,000* 

112,434,000 

112,332,000 

107,528,000 

121,994.000 



117,458,000 

1,076.930 

109.1 



123.281,000 
124359,000 
116,669,000 
111.656,000 
118.095.000 
114.145.000 
123.052,000 
111,091,000 
108,726,000 
106,873,000 
105,373.000 
104,592.000 



113.951,000 

1.102.210 

103.4 



This table includes the water consumed in the cities and towns enumerated in Table No. 23, tofether 
with the water consumed in Newton and Hyde Park, which are included in the Metropolitan Water IMs- 
triot, but have not been supplied from the Metropolitan Works. The populations for the years 1901 to 
1909 were revised after the census of 1905 and of 1910 became available, and consequently the figures in the 
reports after 1904 and 1909 differ from those published in a corresponding table in the preceding annual 
reports. 



No. 57J AND SEWEHAGE BOAKD. 

asaaas 5 saass aaaaisaaa sags 



h 
-.1 



i» 



1=^ 



888888 8 8SS8S ^^^^^8^ 8888 



SSS3SS S Sll^S SSSSSSS^ ssss 
§58888 § §8888 85885588 8 ggg_ 



SBjjjg 8 gg gSit ,, ?|* , ?j g g , ^ ,, *'^'^^ 



_5 ■ - ■ ■ - ■ - -^ ^. ^ssssss ssss 



mm i iiiii iiiiiiii iiii 



■ - ■ - ■ ■ ■ ■ ■ - oococogq °=°° 



iiiiii i iiiii iiiiiiii iiii 



^-^■?5 -■ 5^??^ i^-*-^!5 5d3i 



S^i'«-«- i ^^^^^ «-*«B^^^^ ^^^1 



iiiSi 



1 1 



I 



llsiil i iislsifililllll iris 



mil IM Mi Mi 



^imniim iimum 



202 



METROPOLITAN WATER 



[Pub. Doc. 






o 



a 



*p«ain«aoo mlXxo 



00 00 00 00 00 00 



«M 9^ ^4 CO CO 



ss^^^siss^^ssss 



M 

s 



•mWN 



*W|«X^M 



s 



o 

s 



'•uiJOfqo 



<S%MS«SSo«SSe«TOSeo 






o 



4 



-popaodcng 



*p^Ioti|a 



•pnox 



•owj 



04 

8 



S 



00 

s 



8 . aSS§S8§S9S 






O O O O 



s 



s 



9 2 
8 8 



o 






•1«V)X 



SS^S889S383S 



8SSSS8SSSSSS 



CO CO CO CO 



^ CO CO CO CO C4 



M 

o 
a 

o 



& 



i 



I 



a 

> 



Xi Xi 

s s 



S 
I 



.2 -^ 



JS JS i3 
^ .o ^ 

s 1 a 



^ ^ 






^^^ 



fa 



._. ^ 141 I ^ ^ ^ 
|S| I la-t I I I I 



I 

o 

d 

►2 • 

5? > 



I 

9 



d 
fa 






t 



d 



fa > 






*5 • • • 

•8 "^ "5 "tS 



^ I 

•I "^ 
fa > 



fa 



I 

fa 



d 

fa 



I 

I 

d 

:3 



8 



4 



I 






00 



U» *H 09 



00 



•!HI«1IIlpOg 



•XiUPiqjnx 






s| 5 



.d 



.d 



.d M 



4* 4» •*» .*S 

.d ua ^ ^ 



• is 'S^ia 'mm • • • • 



g M '2 M 
►2 ys • ;— 

Z OQ > CO 



•a 



J3 



III 

00 n Q 

• • • 

> > > 



5 



4» •*» 4» «> 

ua .d ua ^ 

Ml M M 

'if tS »w* 

78 -S 73 

• • • • 

> > > > 



•uopoenoo JO e»«a 



*ieqiim|i{ 



09 



S 



CO CO le CO 1-4 le et 

CO . 



§d d 



d 
s 



»4 






I I I I 5 I S 



§ I I i I 

Ok Ok Oft Ok Ok 



§ s I 

Ok Ok Ok 



Ok 



s^ 



8 



CO 



Ok 
CO 



^ 



CO 






No. 57.1 



AND SEWERAGE BOARD. 



0.' ^ 



All 



I 



JH 



=. ^ ^ 



in 



ill 



111 



Ml 



3!5 



»- = '»=j!j"'i 



iiiiiiii 



iiiiiiii 



'.^.^.'.■ 



iiiiiiii 



iiiiiiii 



UiiiiU 



iiiSiiii 



5ai!5!!5 



3!5!SS55 



liii 



1 1 



1 1 




fiiiiiiili!! 



iiiijiiiHii 



^1 1 1 i II i i i I s i 



iiiiiiiiiiii 



METROPOLITAN WATEH 



(Pub. Doc. 





SX;:SS!S3:S8;S8S S 


L -'^'"' 


iiiiiiiiiiii i 


1 ■-«...« 


iiiiiiiiiiii i 


■™»no 


8SSSSSSSC!:SS & 




iiiiiiiiiiii i 


1 |-P«,».a 


iiiiiiiiiiii i 


» ■< mox 


iiiiiiiiiiii 1 


■eey 


iiiiiiiiiiii i 


ifs --^», 


sssssssssess s 


lla wi 


SSSSSSSSSSSS s 


X 


1 1 ''''i ^ 

l.rl 4|4 1 1 1 1 1 ftjt i i 
ihlKiiiiilki ^ 


i 
i 




f ■SSlfj 






3 


IhuiiiilM^ 


1 

■i(l!P!1«U, 


iiiiiiiiiiii i 


..™,..« 


^iiiilltiJjli : 


-MqoinK 


Iiiiiiiiiiii ^ 



.1 


1 




AND 


SEWE 
1 55 


aAGE 


BOAI 


!D. 




= r 




; -p—n-™ "«W«0 j 2 5 


s s : 


s s 


S = ! 


a 


S S 




1' 


-«K if 


ill 


i 1 


iiii 


i i 




■— ,K if 


ill 


11 


ill 


f 


ii 




1 ■•■H're) 


i! s 


3 3 S 


S S 


= = s 


s 


S S 




1 

■< 


i 

s 

1 




it 


ill 


If 


ill 


1 


ii 


~ 


■P'iM'— a 


ii 


i i 1 


1 1 


III 


i 


i § 




twoj. 


ii 


ill 


s s 
s s 


s s s 

5 5 3 


s 


ii 




■mui 


ii 


ill 


ii 


ill 


1 


ii 




» 


-"^-n 


3 S 


2 S S 


s s 


S S 2 


e 


" s 




■|»»«J, 


3 6 


s s s 


S i 


s s s 


s 


S 2 


1 


1 


1 


1 fi 

1 II 


si 

ii 


i 1 ^ 

1 ■ 


Ji 




^ 


i 

1 I. _ 1 .! 








IWi 


l!: 




s 


i 


mrniiiitl 


s-ssssss-HEsa 




-lir»onp«s 


iiiiiiJiHii: 




■Wipjtimj, 


iiiiiiiii}}}; 




■mnswnoojoM^ 


^1 3 1 i II * i 1 1 1 1 i 








— 


s 1 


ill 


ii 


ill 


1 


IN II 



i 

s 

I 

I 



METROPOLITAN WATER [Pub. Dot 



n 



I 



"5555'! 



5S:K|p«J;55!53S5!2!HS=5 



No. 57.] 



AND SEWERAGE BOARD. 



207 



Table No. 34. — Chemical Examinations of Water from a Fatuxt in Boston, 

from 1892 to 1911. 

IFkrts per 100,000.1 





CoiiOB. 


rssioub on 
Evaporation. 


Ammonia. 


1 


NiTKOOSN 
AS 


• 

a 

8 

d 

1 






Nessler 

Standard. 


Platinum 

Standard. 


• 

i 


Loss on 

Ignition. 


1 


ALBUMINOID. 


• 

S 

1 


Nitrites. 




Yeab. 


1 


i 
1 


i 

OQ 


« 


1892. . 


.37 


37 


4.70 


1.67 


.0007 


.0168 


.0138 


.0030 


.41 


.0210 


.0001 




1.9 


1893. . 


.61 


53 


4.54 


1.84 


.0010 


.0174 


.0147 


.0027 


.38 


.0143 


.0001 


.60 


1.8 


1894, . 


.69 


58 


4.64 


1.83 


.0006 


.0169 


.0150 


.0019 


.41 


.0106 


.0001 


.63 


1.7 


1895. . 


.72 


59 


4.90 


2.02 


.0006 


.0197 


.0175 


.0022 


.40 


.0171 


.0001 


.69 


0.7 


1896. . 


.49 


45 


4.29 


1.67 


.0005 


.0165 


.0142 


.0023 


.37 


.0155 


.0001 


.56 


1.4 


1897. . 


.65 


55 


4.82 


1.84 


.0009 


.0193 


.0177 


.0016 


.40 


.0137 


.0001 


.64 


1.6 


1898, . 


.41 


40 


4.19 


1.60 


.0008 


.0152 


.0136 


.0016 


.29 


.0097 


.0001 


.44 


1.4 


1899. . 


.23 


28 


3.70 


1.30 


.0006 


.0136 


.0122 


.0014 


.24 


.0137 


.0001 


.36 

• 


1.1 


1900. . 


.24 


29 


3.80 


1.20 


.0012 


.0157 


.0139 


.0018 


.25 


.0076 


.0001 


.38 


1.3 


1901, . 


.24 


29 


4.43 


1.64 


.0013 


.0158 


.0142 


.0016 


.30 


.0173 


.0001 


.42 


1.7 


1902. . 


.26 


30 


3.93 


1.56 


.0016 


.0139 


.0119 


.0020 


.29 


.0092 


.0000 


.40 


1.3 


1903, . 


.25 


20 


3.98 


1.50 


.0013 


.0125 


.0110 


.0015 


.30 


.0142 


.0001 


.39 


1.5 


1904, . 


- 


23 


3.93 


1.59 


.0023 


.0139 


.0121 


.0018 


.34 


.0110 


.0001 


.37 


1.5 


1905. . 


- 


24 


3.86 


1.59 


.0020 


.0145 


.0124 


.0021 


.35 


.0083 


.0001 


,35 


1.4 


1906. . 


- 


24 


3.86 


1.39 


.0018 


.0159 


.0134 


.0025 


.34 


.0054 


.0001 


.36 


1.3 


1907, . 


- 


22 


3.83 


1.40 


.0013 


.0129 


.0109 


.0020 


.33 


.0068 


.0001 


.32 


1.3 


1908, . 


- 


19 


3.50 


1.35 


.0011 


.0115 


.0092 


.0024 


.33 


.0092 


.0001 


.26 


1.2 


1909, . 


- 


18 


3.46 


1.43 


.0011 


.0128 


.0103 


.0025 


.28 


.0034 


.0000 


.25 


1.3 


1910, . 


- 


14 


3.05 


1.24 


.0013 


.0118 


.0102 


.0016 


.28 


.0030 


.0000 


22 


1.1 


1911, . 




25 


4.18 


1.66 


.0015 


.0156 


.0128 


.0029 


.38 


.0029 


.0000 


.33 


1.4 



Note relating to Chemical Examinations of Water, Tables Nos. 28-SJIt. 

The chemical examinations contained in the tables were made by the 
State Board of Health. Previous to the year 1904 colors were deter- 
mined by the Nessler standard, but the corresponding values by the 
platinum standard are also given, for the purpose of comparison with 
colors determined in the laboratory of the Metropolitan Water and 
Sewerage Board, as given in subsequent tables. The odor recorded is 
taken in such a way that it is a much stronger odor than would be no- 
ticed in samples drawn directly from a tap or collected directly from a 
reservoir. The important samples are collected and examined semi- 
monthly or monthly. 
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Table No. 36. — Number of Baderia per Cubic Centimeter in Water from Vcarious 
Parts qf the Metropolitan Water WorkSf from 1898 to 1911 ^ inclusive. 

lAvenfet of weekly determinations.] 



Ybar. 



1898,. 
1899,. 
1900.. 
1901. . 
1902.. 

1903, . 

1904, . 
1905.. 
1906,. 

1907, . 

1908, . 
1909.. 

1910, . 

1911. . 

Mean, 



Ciuwn 


nrr Hill Rasnnroiii. 


SOUTHKRM SeBYXCB TaPB. 


Sudbury 
Aqueduct 
Terminal 
Chamber. 


Coohituate 
Aqueduct. 


Effluent 

Gate-house 

No. 2. 


Low Service. 

244Boyl8ton 

Street. 


High Service, 

1 Aahburton 

Place. 


207 


145 


Ill 


96 


. 


224 


104 


217 


117 


123 


248 


113 


256 


188 


181 


225 


149 


169 


162 


168 


203 


168 


121 


164 


246 


75 


120 


96 


126 


243 


347 


172 


220 


176 


355 


495 


396 


489 


231 


442 


231 


145 


246 


154 


261 


147 


246 


118 


130 


176 


162 


138 


137 


136 


148 


198 


229 


119 


150 


195 


216 


— 


180 


178 


213 


205 


204 


151 


175 


197 


227 


179 


188 


156 


227 



Table No. 37. — Colors of Water from Various Parts of the Metropolitan Water 

Works in 1911, {Means of Weekly Determinations,) 

[Platinum Standard.] 





















Framikoham 








• 


Wachxtsstt Rsssbvoib. 


SUDBXTBT 
Ttnnvmvnm 


Rbsebvoib. 


c 


Lakb 




















No. 2. 


No. 3. 








Month. 




• 






• 


• 




• 




|. 


• 


• 




. 




• 

m 

••a S 
QOQ 






■B 




ss 


&s 




:g 




0*3 








5 






1 


o, 

1 


• 


Worcestc 
Street B 




1 


• 


1 


• 

S 


"1 


o, 


o, 

y 


• 


o, 

y 


• 

i 




1 




1 




CQ 


1 

QQ 


.•2 


1 


•go 






1 


3 
S 




a 


January, 


10 


10 


10 


39 


42 


35 


10 


10 


11 


11 


50 


11 


19 


22 


24 


27 


February. 




10 


10 


10 


33 


37 


31 


11 


11 


11 


18 


53 


12 


19 


18 


22 


28 


March, 




9 


9 


9 


34 


37 


33 


11 


11 


11 


86 


43 


13 


17 


20 


27 


30 


April, . 




8 


8 


8 


34 


36 


29 


11 


11 


11 


62 


61 


15 


17 


17 


19 


30 


May, . 




9 


9 


9 


29 


44 


38 


9 


9 


9 


53 


68 


11 


13 


16 


17 


32 


June, . 




9 


9 


9 


21 


44 


43 


11 


11 


11 


11 


58 


11 


12 


14 


24 


29 


July, . 




8 


8 


8 


16 


35 


30 


9 


9 


9 


9 


44 


9 


10 


11 


25 


23 


August, 




8 


8 


8 


10 


36 


22 


9 


9 


10 


9 


44 


9 


10 


13 


96 


23 


September, . 




7 


7 


8 


10 


34 


21 


8 


8 


8 


8 


61 


8 


10 


13 


219 


24 


October, 




7 


7 


7 


12 


51 


35 


8 


8 


8 


8 


92 


8 


11 


14 


151 


22 


November, . 




7 


7 


7 


29 


52 


39 


8 


8 


8 


8 


97 


10 


15 


15 


40 


26 


December, . 




7 


7 


7 


39 


46 


34 


8 


8 


8 


12 


87- 


10 


12 


12 


14 


28 


Mean, . 


• 


8 


8 


8 


27 


41 


33 


9 


9 


10 


20 


63 


11 


14 


15 


56 


27 



^ The colors given in this column represent the combined colors of the waters of the four principal 
feeders. The color of each is determined monthly, and due weight is given, in combining the results, 
to the sizes of the streams. 
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Tablb No, 37. — Colors of Watery etc. — Concludeii. 

[Platinum Standard.] 



Month. 



January, . 
February, . 
March, 
April, 
Mjty, . 
June, . 
July, . 
August, 
September, 
October, . 
November, 
December, 

Mean, . 



Chestnut Hill 
Rksbbvoib. 



4* 



ja9 
m 



11 
27 
30 
45 
42 
37 
37 
13 
14 
20 
19 
19 



28 



^1 



ja 9 
< 



I 



19 
17 
18 



11 
10 
10 
12 

12 



14 



i 



11 
22 
23 
37 
40 
33 
29 
14 
11 
17 
17 
18 



23 



Spot 
Pond. 



I 



9 
11 
10 
11 
12 
12 
12 
11 
10 
12 
12 
10 



11 



FSLLS 

Rbssb- 

VOIB. 



i 

<3 



I 



10 
10 
11 
11 
12 
12 
11 
10 
12 
12 
10 



11 



nobthsbn 
Sebvicb. 



I 



I 



<t »4 > 



11 

22 
23 
35 
39 
32 
29 
14 
11 
16 
17 
17 



22 




9 
10 
10 
11 
11 
12 
12 
12 
10 
11 
12 
10 



11 



southebn 
Sbbvxce. 



d d 



^ 



II 



11 
22 
23 
25 
30 
26 
22 
12 
10 
12 
14 
14 



18 



So . 

3«| 



11 



c8 



11 

22 
23 
35 
39 
33 
29 
14 
11 
17 
17 
18 



22 



Table No. 38. — Temperatures of Water from Various Parts of the Metropolitan 
Water Works in 1911. (Means of Weekly Determinations,) 

[The temperatures are taken at the same places and times as the samples for microscopical examination; 
the depth given for each reservoir is the depth from high water mark.] 

[Degrees Fahrenheit.] 









Fbaionoham 


liAKE 






SUOBTTBT ReSBBVOIB 


Rbsbbvoib No. 


COCHITTTATE 




Wachxtbbtt 


(Depth at 


3 (Depth 
AT Place of 


(Depth 




Resbbvozb. 


Place op Obsebvation 


AT Place of 






54.5 Feet). 


Obsebvation 


Obsebvation 


Month. 






20.5 Feet). 


62.0 Feet). 

































• 






• 

•B 




M 




• 

-B 






• 






1 


1 


1 


• 


0, 


• 




1 


0, 
1 


• 


1 


1 


• 

1 




1 

00 


.•2 


1 


1 


.-2 




-go 


1 


2 


1 


1 




1 


January, 


32.9 


33.5 


33.8 


35.3 


37.1 


38.0 


34.0 


35.7 


35.8 


35.9 


36.2 


37.6 


38.2 


February, . 


33.5 


34.4 


34.5 


34.0 


37.1 


38.3 


33.6 


34.9 


35.0 


35.1 


35.7 


37.0 


38.0 


March, 


85.5 


36.3 


36.3 


36.0 


38.0 


39.0 


36.6 


37.4 


37.5 


37.5 


37.7 


38.0 


39.0 


April, . 
May, . 


39.5 


39.5 


39.6 


41.9 


41.8 


41.8 


44.7 


44.3 


43.6 


43.9 


37.5 


39.0 


39.0 


56.9 


48.7 


47.0 


62.1 


59.0 


56.9 


60.6 


63.5 


61.4 


60.4 


64.8 


53.1 


49.3 


Jime, . 


63.3 


50.8 


49.2 


69.0 


67.1 


66.3 


54.0 


67.9 


67.7 


67.0 


67.9 


55.4 


50.6 


July, . 


77.3 


51.5 


50.8 


79.1 


73.4 


69.9 


57.2 


79.0 


77.4 


75.7 


79.3 


60.4 


56.9 


August, 
September, 


74.9 


62.8 


56.4 


74.6 


72.8 


70.9 


59.1 


73.6 


73.1 


72.6 


73.1 


58.1 


52.3 


68.0 


55.3 


52.8 


68.0 


67.3 


66.4 


63.0 


60.9 


66.9 


66.9 


66.5 


53.9 


47.5 


October, 


58.3 


54.4 


51.8 


55.9 


56.2 


55.5 


53.9 


54.8 


54.8 


54.8 


54.0 


51.9 


46.8 


November, . 


46.4 


46.9 


46.6 


44.0 


44.4 


44.3 


49.8 


42.4 


43.6 


42.4 


41.5 


44 8 


44.1 


December, . 


40.1 


40.3 


40.1 


37.1 


37.4 


37.4 


38.3 


36.4 


36.4 


36.4 


37.0 


37.8 


38.0 


Mean, . 


52.2 


46.2 


44.9 


53.1 


52.6 


52.1 


48.7 


53.1 


52.8 


52.4 


52.6 


47.3 


45.0 
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Tablb No. 38 — TemperaiureM of Water, etc. — Canduded. 

[Decreee FAhrenhett.] 





" 




Hnx 

RSSXBVOXB. 


Spot Poam (J>arni as 

Placb ov OBAsmTATioar 

28.0 FuT). 


Snrvxca. 


SoiTTKnUf 
SXBVXCB. 


Mowrx. 


• 

o 


• 

1 


• 

1 


Bottom. 




AD At Fire Stotion, 
HAnooelc Street, 
Everett (High 
Service). 


AD At 244 Boylston 
Street, Boston 
(Low Service). 


So 

SC5 




s 


QQ 


S 


H 


H 


1^ 


H 


jAnoAry, .... 


36.3 


37.3 


37.0 


38.0 


40.0 


39.8 


40.7 


42.0 


Febnuuy, 






36.3 


37.4 


38.0 


38.0 


89.0 


39.0 


41.5 


43.0 


Mareh. . 






37.5 


39.1 


39.5 


39.5 


38.0 


39.5 


44.5 


43.8 


r- : 






43.7 


41.3 


41.5 


41.0 


43.3 


42.0 


45.3 


47.8 






50.0 


60.0 


59.7 


54.0 


58.1 


58.2 


• 01.0 


02.4 


June, 






•7.7 


68.3 


07.4 


05.1 


05.5 


00.8 


07.2 


08.4 


July. . . 






76.2 


70.0 


74.4 


08.0 


74.0 


75.3 


74.1 


75.4 


Ancust, . 






73.4 


73.1 


73.0 


71.5 


72.1 


72.4 


72.5 


73.3 


September, 






•7.8 


07.8 


07.0 


07.4 


00.1 


07.0 


07.0 


68.8 


October, . 






57.9 


50.5 


50.0 


50.0 


50.1 


57.5 


00.8 


02.0 


November. 






49.7 


45.1 


45.3 


45.5 


49.0 


40.0 


1 49.1 


53.1 


Detoembdr, 






37.8 


37.8 


38.3 


38.4 


43.0 


40.1 


44.5 


47.1 


MeAn. 


» * 


• 


53.6 


53.4 


53.3 


52.1 


53.9 


63.7 


55.7 

1 


57.3 



Table No. 39. — Temperatiares of the Air at Three Stations on the Metropolitan 

Water Works in 1911. 

[Desreee FAhrenhett.) 



Month. 



jABVAry, . 

FrtmiAry, 

MAron, 

^: : 

JunOj 

July, 

August, . 
September, 
Oc^ber, . 
November, 
December, 

Average, 



CHxanruT Hnx 
RssBXTonL 



58 
50 
05 
84 
90 
88 
103 
92 
85 
09 
07 
07 


















4.0 
-0.2 

7.0 
19.0 
29.0 
48.0 
53.0 
49.0 
34.0 
27.0 
20.0 
14.0 



^ 



30.8 
25.8 
34.0 
45.5 
04.1 
00.0 
70.0 
09.0 
02.2 
50.8 
40.8 
30.0 

50.2 



Fbamikqham. 



57.0 
50.0 
03.0 
83.0 
90.0 
80.0 
104.0 
97.0 
84.0 
71.0 
07.0 
05.0 



2.0 
—0.0 

3.0 
17.0 
29.0 
47.0 
49.0 
40. 
30. 
24. 
20. 
14. 



.0 
.0 
.0 
.0 
.0 



S 



30.3 
25.2 
33.9 
44.1 
03.4 
05.4 
70.0 
09.0 
00.7 
50.0 
39.8 
30.2 

49.5 



Clxmtom. 



57.0 
54.0 
59.0 
84.0 
92.0 
81.0 
100.0 
92.0 
81.0 
09.0 
08.0 
02.0 



S 



1.0 
-0.1 
—0.3 
17.0 
30.0 
48.0 
55.0 
52.0 
34.0 
27.0 
20.0 
13.0 



S 



27.7 
22.9 
80.9 
44.4 
02.2 
03.0 
74.7 
07.9 
00.0 
49.7 
88.2 
35.3 

48.1 
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44 
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3,120 
75 
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8 


*4 


J2 -* 

^4 
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2,371 
22 
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352 




• 


Total length in use Deo. 31, 1911 (feet), .... 
Total valves in UM Dec. 21. 1011 
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Table No. 43. — Number of Service Pipea, Meters and Fire Hydrants in the 
Several Cities and Tovons supplied by the Metropolitan Water Works, Dec. 
Sly 1911 f and the Number of Services and Meters installed during the Year 
1911. 



CiTT OB Town. 



Servioes. 



Meten. 



Fire 
Hjrdranta. 



Servioes 
Installed. 



Metera 
Installed. 



Boston, . 
SomerviUe, 
Maiden, . 
Chelsea, . 
EvMett, . 
Quincy, . 
Medford, . 
Melrose, . 
Revere,^ . 
Watwrtown, 
Arlington, 
Milton, . 
^Hnthrop, 
Stoneham, 
Belmont, . 
Lennffton, 
Nahant, . 
Bwampeoott, 
Total, 



05,087 
12,250 
7,632 
4,510 
5,406 
7,746 
4.563 
3,620 
3,662 
2.156 
2,181 
1,510 
2,553 
1,401 
1,008 
883 
550 
1,535 



158,371 



25.075 
6,526 
7,314 
4,252 
1,560 
4.801 
4,542 
8,863 
1,268 
2.130 
1,536 
1,510 
2,487 
826 
1,008 
615 
284 
1.535 



72,032 



8.234 
1,082 
482 
356 
537 
873 
567 
327 
203 
843 
414 
367 
237 
118 
108 
148 
81 
151 



14,718 



1,441 

137 

107 

80 

150 

444 

175 

37 

208 

114 

141 

74 

84 

86 

103 

48 

37 

66 



3,581 



7.565 
770 
177 
1,172 
877 
2,167 
353 

87 
377 

60 
248 

74 
101 
103 
103 
140 

57 

70 



14,100 



^ Includes small portion of Sausus. 
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Appendix !No. 3v 



Water Works Statistics for the Year 1911. 

The Metropolitan Water Works supply the Metropolitan Water Dis- 
trict, which includes the following cities and towns : — 



CiTT OS Town. 






Estunated 
July 1, 1011. 



Boeton, 

SomerviOe, 

Maiden, 

Chelsea, 

Neirton,* 

iiiVerettv ......... 

Quincy, 

Medford, ......... 

HydePtede,! 

MebtMe. 

Reyere, ......... 

WaAflvtOfwn, ........ 

ArKitgton, ......... 

Ifnton, 

MnUiiop, 

Stonehain, 

Swampeoott, ........ 

T<gringtoii» ........ 

Bdmont, 

Nahant, 

Total popolalkm of Metropolitan Water District, 
Sancns,* 



670,585 

77,236 

44,404 

32,452 

39,806 

33,484 

32,6<2 

23450 

15,507 

15.715 

18,219 

12,875 

11487 

7,924 

10432 

7,090 

6,204 

4,918 

5,542 

1484 



1,070,256 
280 



688,520 

79,360 

45.780 

33,630 

40,870 

34,910 

33.760 

24400 

15.910 

16.070 

19440 

13^30 

11.700 

8440 

10.C70 

7460 

6480 

5.090 

5440 

1460 



1401,«90 
280 



1 No water sopirfied to 
s Onty a small portion of 



iriaeea dnrins the year fzom Metropcditan Water 
is SQpi^ied with water. 
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Mode of Supply. 

27 per cent, by gravity. 
73 per eeit. by pomping. 

Pumpimg, 
Chestnut Hia Pumping Station, No. 1: — 

BnilderB of pumping machinery^ Holly Mannfaetnring Company, Qnintard 
Iron Works and E. P. AHis Company. 

Description of eoal used : — Bitnminoos : Beaver Run and Sonman. Anthra- 
cite: buckwheat. Price per gross ton in bins: bitnminons $3.98 to $4.06, 
buckwheat $2.88. Average price per gross ton $3.8L Per cent, ashes, 12.3. 

Chestnut Hia Pumping Station, No. 2:-- 

Builders of pumping machinery. Holly Manufacturing Ccmipany. 
Description of coal used: — Bituminous: Beaver Run, South Fork, Atlas, 

Dunlo, Logan, New River, and Spanker No. 4. Anthracite: bu<^:wheat. 

IMce per gross ton in bins: bituminous $3.82 to $3.95, buckwheat $2.69. 

Average price per gross ton $3.60. Per cent, ashes, 12.6. 

Spot Pond Station: — 

Builders of pumping machinery, Qeo. F. Blake Manufacturing Company and 
Holly Manufacturing Company. 

• 

Description of coal used: — Bituminous: Pocahontas and New River. 
Anthracite: screenings. Price per gross ton in bins: bituminous $4.35 to 
$4.91, screenings $2.50. Average price per gross ton $3.61. Per cent, 
ashes, 12.9. 



Chbbtnut Hill Pxtmfinq 
Stations — 



No. 1. I No. 2. 



FiTirincio 

Nb0. 
land 2. 



Esgine 
No. 4. 



Eiigine 
No. 12. 



Daily pumping capacity (gallons), 

Coal conBumed for year (pounds), 

Cost of pumping, figured on pumping station expenses. 
Total pumpage for year, corrected for slip (million gallons), 

Average dynamic liead (feet), 

Gallons pumped per pound of coal, 

Duty on basis of plunger displacement, .... 
Cost per million gallons raised to reservoir, .... 
Cost per million gallons raised one foot, .... 



16.000,000 

1,169,770 

14,994.27 

671.54 

128.14 

574.08 

63,190,000 

17.437 

.0580 



30,000.000 

4,428,994 

119,842.51 

5,804.62 

127.77 

1,310.60 

142,290,000 

13.418 

.0268* 



40,000,000 

3.626,115 

115,719.90 

5,352.11 

123.34 

1.475.99 

154,730.000 

S2.937 

.0238 
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PuifPINO 

Station No. 2. 


Spot Pond 
Station. 




Engines Na8.5, 
6and7. 


Engines Nos. 8 
andO. 


Daily pumping capacity QEallons). 

Coal consumed ftn' year (pounds). 

Cost of pumping, figured on pumping station expenses. 
Total pumpage for year, corrected for slip (million gallons). 

Average dynamic head (feet), 

Gallons pumped per pound of coal, 

Duty on basis of plunger displacement, 

Cost per million gallons raised to reservoir, 

Cost per million gallons raised one foot, 


105.000.000 

6.507.460 

130,773.67 

17.530.71 

46.34 

2.657.19 

104.680.000 

11.755 

.0879 


30.000.000 

2.442.4U 

113.283.(8 

2,770.22 

133.36 

1.134.21 

128,560.000 

14.795 

.0359 



Consumption. 

Estimated total popnlation of the nineteen cities and towns 

supplied wholly or partially dnring the year 1911, . . 1,046,630 

Total consumption (gallons), pump basis, .... 40,316,390,000 

Average daily consumption (gallons), pump basis, . . 110,456,000 

Grallons per day to each inhabitant, pump basis, . . . 105.5 



Distribution. 



Owned and 
opoated by 
Mi^xopolitui 

Water 
and Sewerage 

Board. 



Total in District 
supidied by 
Metropolitan 
Watw Works. 



Kinds of i^pe used. 

Sizes, . 

Extensions, less l«igth abandoned (miles). 
Length in use (miles), .... 

Stop gates added, 

Stop gates now in use, .... 
Service pipes added, .... 
Service pipes now in use. 

Meters added, 

Meters now in use, 

Fire hydrants added, .... 
Fire hydrants now in use. 



-1 

60 to 6 inch. 

4.56 

101.58 

24 

453 



-1 



60 to 4 inch. 
38.13 
1,671.50 



2.683 

158.319 

13.563 

72.025 

125 

14,718 



> Cast-iron, cement-lined wrought iron and cement-lined sted pipe. 

* Cast-iron, cement-lined wrought iron, cement-lined steel and kalamine pipe. 
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Appendix No. 4. 



CONTBAGTS MADE AND PENDING DXJBIX6 

Contracts rdating to the 



1. 

Num- 
ber 
of Con- 
tract. 



2 
8 



6 

e 



8 
9 



681 

73 
81 



821 



83^ 
891 

90 



91 
981 



2. 
WORK. 



Additions to the pumping 
plant at Dew Island, 
Boston Harbor. 

Additions to the pumping 
plant at East Boston. 

Section 66, extension of 
North Metropolitan Sys- 
tem in Broadway, Maiden 
to Everett. 



4,400 tons of coal: — 
3,000 tons for East Boston 

pumping station. 
1,000 tons for Charlestown 

pumping station. 
400 tons for Alewif e Brook 

pumping station. 

2,600 tons of coal for Deer 
Island pumping station. 

Steam, blow-off, feed water 
and condenser piping at 
East Boston puminng 
station. 

4,250 tons of coal: — 
2,900 tons for East Boston 

pumping station, 
1,000 tonsfbr Charlestown 

Jumping station, 
tons for Alewife Brook 
pumping station. 

2,600 tons of coal for Deer 
Island pumping station. 

Covering for boilers, smoke 
flues, neater, pipmg and 
accessories at East Boston 



pumping station. 



8. 

Num* 

ber 

of 
Bids. 



1 

8 



6 
3 
2 

8 

7 



3 
8 
2 

4 

6 



Amottmt or Bid. 



Next 
to Lowest. 



$69,230 OOs 



16,531 38 



14.12 per 

ton. 
14.09 per 

ton. 
14.85 per 

ton. 

$4.22 per 
ton. 

15,553 00 



13.79 per 

ton. 
13.86 per 

ton. 
14.60 per 

ton. 

13.92 per 
ton. 

$2,323 00 



5. 

Lowest. 



$51,990 00 



37.000 00 > 



16,184 00 > 



$4.10 per 
ton.s 

$3.90 per 
ton.* 

$4.55 per 
ton.« 

$4.20 per 
ton.> 

$^,400 00> 



$3,725 per 

ton.« 
$3,725 per 

ton.> 
$4.35 per 

ton.* 

$3.92 per 
ton.« 

$2,236 00> 



Contracted-. 



Ailift-Chalmers Co.. 
Milwaukee, Wis. 



Allis-Chalmers Co., 
Milwaukee, Wis. 

A. G. Tomaseilo, Bos- 
ton. 



New England Coal and 
Coke Co., Boston. 



Metropolitan Coal Co., 
Boston. 

Lumsden & Van Stone 
Co., Boston. 



New 
Coke 



d Coal and 
Boston. 



Staples Coal Co., Boa- 
toji. 

The Philip Carey Co., 
Boston. 



1 Contract completed. 



t Contract based upon this bid. 
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THE Tear 1911 — Sewerigb Works. 
North Mttrapotilan Sytienu 



Dateof Con- 
tzsct. 



Date of 



of Principal Items €i Ccmtncta 
made in 1911. 



It. 

VahnoCWork 
dons 

Dae. U. If 11. 



Nov. 3, 1906 



Juie 5, 1909 



Julj 27. 1910 



July 25, 1910 



July 25, 1910 



Mar. 15, 1911 



July 5, 1911 



July 5, 1911 



July 24, 1911 



Dec 27, 1911 



I 



Dee. e, 19U 



June 1, 1911 



June 1, 1911 



Auc. 19, 1911 



Sept. 30, 1911 



For earth eseavatkm and r^UiDS in trench for 18- 
ineh and 13-indi vitrified pq)eaew«^, $4 per Vok. 
ft.; for Portland eement bride masonry in man* 
holes, S16 per co. yd.; iar Putlana oement 
eonerete masonry in tro^di, S7 par eu. yd.; for 
roek ezeavaticm, as found. Pi per cu. 3rd. 



For furnishing and erecting steam, blow-off, feed 
water and condenser inping at East Boston 
pumping station. 



$3,725 per ton of 2,240 lbs. delivued in bins at East 
Boston pumping station. 

13.725 per ton of 2,240 lbs. deliveied in bins at 
Chailestown pumping station. 

$4.35 per ton of 2,240 lbs. delivered in bins at Ale- 
wife Brook pumping station. 

$3.92 per ton of 2,240 lbs. delivered in bins at Deer 
Island pumping station. 

For furnishing and pladng magnesia covering tar 
mx vertical boilers, smoke flues, heater, pipping 
and accessories for East Boston pumping station. 



$M,2IOOO . 1 



33,30000 IS 

I 
17.553 74 3 



15,514 86 4 



10.503 52 5 



5,400 00 ; « 



7.570 35 ! 7 



4.936 49 
2.236 00 



8 
9 
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Contracts made and pending ouBDie 

Contracts rdating to the 





1. 

Num- 
ber 
of Con- 
traet. 


2. 

WORK. 


3. 

Num- 
ber 
of 

Bids. 


AMOUirr or Bm. 


S. 




4. 

Next 

to Lowest. 


f. 

Lowest. 


Contractor. 


1 

2 
3 
4 

5 
6 

7 


831 

841 
851 
871 

881 
01 

92 


500 tons of coal for Nut 

2.300 tons of ooel for Ward 
Street pumpinc station. 

400 tons of ooal for Quincy 
pumping staticm. 

Receiving basin, founda- 
tions and appurtenances 
for sewage lifung station. 
Hough's Neck, Quincy. 

Sewage lifting station build- 
ing.Hough^ Neok. Quincy. 

2.350 tons of coal: — 
1.900 tons for Ward Street 

pumping station. 
450 tons for Nut Island 

acreoi-house. 

375 tons of ooal for Quincy 
pumping station. 


4 
3 
3 

8 



4 
3 

3 


$4.24 per 
ton. 

$4.45 per 
ton. 

$4.80 per 
ton. 

$10.800 00 

1.760 00 

$3.95 per 

ton. 
$4.03 per 

ton. 

$4.75 per 

ton. 

• 


$4J0per 
ton.* 

$4J9per 
ton.* 

$4.50 per 
ton.* 

$0.37100* 

1.725 00* 

$3.92 per 

ton.* 
$4.02 per 

ton.* 

$4.45 per 
ton.* 


Metropolitan Coal Co.. 
Boston. 

Staples Coal Co., Boa- 
ton. 

Frost Coal Co.. Dor- 
ehester. 

John Csshman A Sons 
Company. Quincy. 

C. A. Dodge Company, 
Camlmdge. 

Sti4>le8 Coal Co.. Ba»- 
ton. 

Neponaet Coal Co., 
Dorchestw. 



1 Contract completed. 



* Contract based upon this bid. 
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THE YeAB 1911 — ^WE&^GE WOBJCS — 

South MetropoUtan System, 



T- 


t. 


9. 


U. 




Dateof Con- 

tZBCt. 


Date of 

CcHnpleaos 

of Work. 


Prices of Piincipal It^ns of Ooatncti 
made in 1911. 


Tahieof Woik 

done 
I>ec3M911. 




July 25, UIO June 1, 1911 


- - 


S1,6SOOO 


1 


July ^. 1910 


June 1, 1911 


- 


6.^10 


2 


July 25. ISIO 


June 1, 1911 


- 


U»39 


3 


Aus. 29. 1910 


May 13, 1911 


- 


9^1 U 


4 


Nor. 14. 1910 


liar. 21. 19U 


- 


• 

i,rsoo 


5 


July 5. 1911 


■~ 


$3.92 pa- ton erf 2.240 lbs. detirered in him at Waid 

Street pumping station. 
$4jQ2 per ton of 2.240 lbs. ddivered on vbaif at Nut 

Idand soeen-faouae. 


4,095 22 


6 


July 5. 1911 


- 


14.45 per ton of 2.240 lbs. delivered in bins at Qoincy 
pumpinc station. 


745 07 


< 
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CoSTRACrS MAOB AXD VZSDVSG DUBCIG THS YSAK 1911 — SkWKRAGE WoBKS 

— CandudetL 
8om— ry of CoBtracts^^ 



Vfthieof 

Wo^ done Dee. 





11. 1911. 


NOTth MetniiMiliten njiiem. f eontnete 


S16i,3M M 


South MetrocoBtMi Svifa. 7 fpptiMf 








Total o< 16 eostneti made end pendiac during tlM yew Ull« .... 


<U1468 78 



I III thie evnmary tiie eort oi day work end c uMtinU efaaxfMi to maini 
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Appendix No. 5. 



Financial Statement pbesented to the Genebal Court on 

January 10, 1912. 

Hie Metiopditan Water and Sewerage Boaid respectfully pres^fits 
the fonowiiig abstiact of the account oi its dcnngs, lecdpts, expendi- 
turesy disbursements, assets and labilities for the year ending Novemba 
30, 1911, in acomlance with the provisions of chapter 235 oi the Acts oS 
the year 1906. 

Metropolitan Water Works. 

Construdiofu 

The loans authorized for expenditures under the Metropolitan Water 
acts, the receipts which are added to the loan fund, the expenditures for 
the construction and acquisition of works, and the balance available on 
December 1, 1911, have been as follows: — 

Loans auihorised under Metropditan Water acts, . $42,090,000 00 

Receipt from town of Swampsoott for admission to Metropditan 

Wata Diskict, paid into Loan Fund (St. 1909, c 320), . . 90,000 00 

Receipts from the sales of property ^^ch are placed to the credit 
of the ^iet3t>p(rfitan Water Loan Fond: — 
For the year ending Novonber 30, 1911, . $24,674 02 
For the pmod prior to December 1, 1910, . 175,779 50 

200,453 52 



$42,380,453 52 
Amount i^iproved for payment by the Board out of the Metro- 
pditan Water Loan Fund: — 
For the year ending Novonber 30, 1911, . $445,281 57 
For the period prior to Dec«nb» 1, 1910, 41,479,746 91 

41,925,028 48 



Balance December 1, 1911, $455,425 04 
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The amount of the Metropolitan Water Loan bonds issued and out- 
standing at the beginning of the fiscal year was $41,398,000. At the 
end of the year the amount of the loans was $41,738,000. The Metro- 
politan Water Loan Sinking Fund amotmted at the beginning of the 
year to $8,070,383.46, and at the end of the year to $8,927,838.95. The 
net decrease in the debt for the Metropolitan Water Woito was $517,- 
455.49. 

Maintenance. 

Amount appropriated for the maintenance and oper- 
ation of works, for the year ending November 30, 
1911, $419,800 00 

Balance of special appropriation for the improve- 
ment of the Cochituate watershed (1909-1910) 
remaining, 13,307 38 

Receipts credited to this fund for year ending Novem- 
ber 30, 1911, 25,^8 57 

$458,435 95 

Amount approved by Board for maintenance and op- 
eration of works during year ending November 30, 
1911, 380,036 25 

Balance December 1, 1911, $78,399 70 

This balance includes the sum of $1,441.98 appropriated for the im- 
provement of the Cochituate watershed which remains to be expended 
for the completion of the work. There is also included in the balance the 
smn of $15,000 appropriated for the protection of the water supply in 
Newton, which work is to be undertaken in the current year. 

The Board has also received during the year ending November 30, 
1911, $33,890.69 from rentals, land products and other proceeds from 
the operations of the Board which, according to section 18 of the Met- 
ropolitan Water Act, are applied by the Treasiu^r of the Conmoion- 
wealth to the payment of interest on the Metropolitan Water Loan, to 
sinking fund requirements, and expenses of maintenance and operation 
of works, in reduction of the amount to be assessed upon the Metropolitan 
Water District for the year. 

Smns received from sales of water to mimicipalities not belonging to 
the District and to water companies, and from mimicipalities for ad- 
mission to the District, have been applied as follows: — 
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For the period ixkff to Deeember 1, 1906, distributed to the cities 
and towns of the District, as provided by section 3 of the Metro- 
politMi Water Act, S219,S65 65 

For the x)^Kxi beginning Deo»nb» 1, 1906, and prior to Decem- 
ber 1, 1910, a{q[died to the Metropditan Water Loan inking 
Fund, as provided by diapt^ 23S of the Acte of 1907, 20,649 35 

For the year beginning December 1, 1910, and ending Xovemb» 
30, 1911, i^)idied to the Metrop(ditan Water Loan Sinking Fund, 
as provided by said last-named act, 6,137 74 



$246,652 74 



Metropolitan Sewerage Works. 

Construction. 

The loans authorized under the various acts of the Legblature for 
the construction of the Metropolitan Sewerage Works, the receipts 
which are added to the proceeds of the loans, and the expenditures for 
construction, are given below, as follows: — 

North Metropolitan Sysiem. 

Loans authorized for expenditures for construction 
under the various acts, including those for the 
Revere, Belmont and Maiden extensions and 
North System enlargement and extension, . .$6,635,865 73 
Receipts from sales of real estate and from miscel- 
laneous sources, which are placed to the credit of 
the North Metropolitan System: — 
For the year ending November 30, 1911, . . 1,168 86 
For the period prior to December 1, 1910, 63,391 78 

Amount approved for payment by the Board ^ out 
of the Metropolitan Sewerage Loan Fund, North 
System: — 
For the year ending November 30, 1911, . . $181,624 28 

For the period prior to December 1, 1910, 6,498,237 94 



$6,700,426 37 $6,679,862 22 
Balance December 1, 1911, . $20,564 15 

1 The word " Board " refers to the Metropolitan Sewerage C6mmissk>n and its suooessor the Metro- 
pditui Water and Sewerage Board. 
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South Metropolitan System. 

Ixmua Authorized for expenditures for construc- 
tion under the various acts, applied to the con- 
struction of the Charles River valley sewer, Ne- 
ponaet valley sewer, High-level sewer and 

extension, $8,867,046 27 

Receipts for pumping, sales of real estate and from 
miscellaneous sources, which are placed to the 
credit of the South Metropolitan System: — 
For the year endmg November 30, 1911, . . 2,225 69 
For the period prior to December 1, 1910, . 11,406 82 
Amount approved by the Board for payment as 
follows: — 
On account of the Charles River valley sewer, $800,046 27 

On account of the Neponset valley sewer, 911,531 46 

On account of the High-level sewer and exten- 
sion: — 
For the year ending November 30, 1911, . 20,904 63 

For the period prior to December 1, 1910, 7,080,502 40 

$8,880,678 78 $8,812,984 76 
Balance December 1, 1911, $67,694 02 

The loans for the Metropolitan Sewerage Works outstanding at the 
beginning of the fiscal year amounted to $15,440,912, and at the end 
of the year to $15,502,912. The amount of the Metropolitan Sewerage 
Sinking Fund was at the be^nning of the fiscal year $1,929,528.07, and 
at the end of the year was $2,180^653.98. The net decrease in the debt 
for the Metropolitan Sewerage Works was $189,125.91. 

Maintenance, 

North MdropdUtan System. 

Appropriated for the 3rear ending Nov»nber 30, 1911, . . . $152,800 00 
Balance oi special appropriation for the restoration and eququnent 

of the East Boston pumping station (1908), rranaining, 849 43 

Reo^ts firom pumpng and firom other source which are returned 

to the ai^propriation: — 
For the year ending Xovonber 30, 1911, 376 23 

$154,025 66 
Amount approved for pajm^it by the Board: — 

For the year aiding Xovemb^ 30, 1911, 149,717 64 

Balance Decembo^ 1, 1911, $4,308 02 
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SoiUh Metropolitan System. 

Appropriated for the year ending November 30, 1911, . . . $101,800 00 
Receipts from sales of property and for pumping, which are 
returned to the appropriation: — 

For the year ending November 30, 1911, 358 61 

$102,158 61 
Amoimt approved for payment by the Board: — 

For the year endmg November 30, 1911, 100,094 61 

Balance December 1, 1911 $2,064 00 
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Appexdix No. 6, 



Legislation of the Year 1911 affectixg the IVIetro- 
POLiTAN Water and Sewerage Board. 



Metropolitan 
water loan 
bonda. 



Repeal. 



ACTS OF 1911. 
Chapteb 5. 

An Act relative to the issthng of metropolitan water 

loan bonds. 

Be it enacted, etc., as foUowa: 

Section 1. All bonds hereafter issued under authority of 
section seventeen of chapter four hundred and eighty-eight of 
the acts of the year eighteen hundred and ninety-five, or of 
acts in amendment thereof or in addition thereto, may be issued 
as registered bonds or with interest coupons attached. 

Section 2. All acts and parts of acts inconsistent herewith 
are hereby repealed. 

Section 3. This act shall take effect upon its passage. 
[Approved January 19, 1911. 



Board au- 
thorized to use 
funds for ex- 
tension of the 
South Met- 
ropolitan 
sewer to the 
town of 
Braintree. 



Chapteb 21. 

An Act to authorize the metropolitan water and sewer- 
age BOARD TO USE CERTAIN FUNDS FOR EXTENDING THE 
SOUTH METROPOLITAN SEWER TO THE TOWN OF BRAINTREE. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board is 
hereby authorized to expend any balance of the proceeds of 
the bonds already issued on account of the Metropolitan Sewer- 
age Loan Fund, which may be in excess of the amount required 
for satisfying the purposes for which such bonds were issued, 
to meet any expenses which may be inciirred under the provi- 
sions of chapter five hundred and forty-six of the acts of the 



ikt 



kKL ' :aT3ILASE KLvaiT). 



-iSJ! 






-L. IjIHS 



t( OTorrich tor'tkr *rt<Jmnr. af 



JjB^^i/TjEEBCt 3 GOiatau t , A.^1^ 



\%ii «M«i): 






't;:t»;::-^'c4c: 



TDK H^-THEMTEr nr-mT -mroTBk iff " 
XMSH jOCT) ^WffT CTTT Iff WUHUUfw. 

At x" maxjsted, etc«. xr yolujas: 

Sbcthh: 1. TTtfr ^ih:k uoorL nc licHtit ^ lien?ivv airthnns^fi J^^^Sf*^ 
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reqiKSC of tioe saxteboml of bnuhik. 

Secuch^ -L TOaorsier pen&hs the mtruK^ *» c&idkiM^i^ ifttv> ¥^w*^> w* 
any part of Abcrjona river, or its tribtttimss <rf ^le^Mi^ w ^ SSISS^ 
any odier sdhstaoicr injnrioas to pobBe k^tuhli <# tt^^KV^^jt tyn ^Mv!l!^.^^U«h 
create a pnbfic mnsance diall be iwadshenl by ;ii fii^ )H>t ^^<x;i^>^ 
ing fire I mndi ed doOais for eadi offence. 

Seciiox 5- Hiis act sfaiJl take rfeet on the Ibiit d«^" ^ 
July in the year nineteoi hundred and eie\^en. [>^|*|>f^?yj Af^t 
14J19II. 
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Appropriation 
for extending 
the metropcui- 
tan water 
works to the 
town of 
Hyde Park. 



Metoopolitan 
water loan. 



Chaftsb 464. 

An Act to authorize the metropolitan water and sewer- 
age BOARD TO EXTEND THE SOUTHERN HIGH SERVICE WATER 
SYSTEM TO THE TOWN OF HYDE PARK. 

Be it enacted, etc,, as foUowa: 

Section 1. The sum of two hundred and twelve thousand 
dollars shall be allow^ and paid out of the treasuiy of the com- 
monwealth from the Metropolitan Water Loan Fund for the 
extension of the southern high service of the metropolitan water 
works for the supply of water to the town of Hyde Park. 

Section 2. For the purposes aforesaid the metropolitan 
water and sewerage board may, in addition to providing for the 
improvements for which expenditures have hith^to been au- 
thorized, expend any sum heretofore appropriated for the con- 
struction of the metropolitan water works. To meet the further 
expenditures incurred under the provisions of this act, and not 
so provided for, the treasurer and receiver general shall, from 
time to time, issue upon the request of said board, bonds in the 
name and behalf of the commonwealth, to be designated on 
the face thereof. Metropolitan Water Loan, to an amount not 
exceeding two hundred and twelve thousand dollars, in addition 
to the sum of forty-one million eight hundred and seventy- 
eight thousand dollars authorized to be issued by diapt^r four 
hundred and eighty-eight of the acts of the year eighteen hundred 
and ninety-five and acts in amendment thereof and in addition 
thereto, and the provisions of said chapter four himdred and 
eighty-eight and of acts in amendment thereof and in addition 
thereto shall apply to this additional loan. 

Section 3. This act shall take effect upon its passage. 
[Approved May 18, 1911. 



Eight houn 
toeonetttote 
a day'f work 
for pobtte 



Chaptbb 494. 

An Act to constitute eight hours a day's work for public 

employees. 

Be it enacted, etc,, as JoUows: 

Section 1. The service of all laborers, workmen and me- 
chanics, now or hereafter employed by the commonwealth or 
by any county therein or by any city or town which has accepted 
the provisions of section twenty of chapter one himdred and 
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six of the Revised Laws, or of section forty-two of chapter five 
hundred and fourteen of the acts of the year nineteen hundred 
and nine, or by any contractor or sub-contractor for or upon 
any public works of the commonwealth or of any coimty therein 
or of any such city or town, is hereby restricted to eight hours 
in any one calendar day, and it shall be unlawful for any officer 
of the commonwealth or of any county therein, or of any such 
city or town, or for any such contractor or sub-contractor or 
other person whose duty it shall be to employ, direct or control 
the service of such laborers, workmen or mechanics to require 
or permit any such laborer, workman or mechanic to work 
more than eight hours in any one calendar day, except in cases 
of extraordinary emergency. Danger to property, life, public 
safety or public health only shall be considered cases of ex- 
traordinary emergency within the meaning of this section. In 
cases where a Saturday half holiday is given the hours of labor 
upon the other working days of the week may be increased 
sufficiently to make a total of forty-eight hours for the week's 
work. Threat of loss of employment or to obstruct or prevent 
the obtaining of employment or to refrain from employing in 
the future, shall each be considered to be "requiring" within 
the meaning of this section. Engineers shall be regarded as 
mechanics within the meaning of this act. 

Section 2. Every contract, excluding contracts for the Contracts, 
purchase of material or supplies, to which the commonwealth 
or any county therein or any city or town which has accepted 
the provisions of section twenty of chapter one hundred and 
six of the Revised Laws, is a party which may involve the em- 
ployment of laborers, workmen or mechanics shall contain a 
stipulation that no laborer, workman or mechanic working 
within this commonwealth, in the employ of the contractor, 
sub-contractor or other person doing or contracting to do the 
whole or a part of the work contemplated by the contractor 
shall be requested or required to work more than eight hours 
in any one calendar day, and every such contract which does 
not contain this stipulation shall be null and void. 

Section 3. Any agent or official of the commonwealth or Penalty. 
of any county therein or of any city or town or any contractor 
or sub-contractor or any agent or person acting on behalf of 
any contractor or sub-contractor who violates any provision 
of this act shall be punished by a fine not exceeding one thousand 
dollars or by imprisonment for six months or both such fine 
and imprisonment for each offence. 
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Nottoftppljr 
in 



Section 4. This act shall not apply to the preparatioii, 
printings shipment and ddiveiy of ballots to be used at a caucusy 
primary^ state, city or town election^ nor during the sesaons 
of the general court to persons employed in legislative printing 
or binding; nor shall it apply at any time to persons employed 
in any state, county or municipal institution, on a farm, or in 
the care of the grounds, in the stable, in the domestic or kitchen 
and dining-room service or in store rooms or offices. 

Section 5. All acts and parts of acts inconsistent herewith 
are hereby repealed. [Approved May ^, 1911. 



Additioiml 
outlet for the 
■ewBceof 
lialaenand 
Everett to be 
pioyided. 



Chaptbb 512. 

An Act to peovidb for an outlet for the sewage of the 

CmES OF EVERETT AND MALDEN INTO THE NORTH METRO- 
POLITAN SEWERAGE SYSTEM. 

Be it enacted, etc., as follows: 

Section 1. The metropoUtan water and sewerage board 
may, in order to provide an additional outlet for the sewage 
of the cities of Maiden and Everett, acting in behalf of the com- 
monwealth, take, or acquire by purchase or otherwise^ the 
existing sewer belonging to the city of Maiden from a point 
at or near the comer of Eastern avenue and Bryant street in 
said city and running northerly through Eastern avenue to a 
point at or near the middle of Broadway; and the said board 
is hereby authorised to pay to the city of Maiden the actual 
cost of the construction of the portion of the sewer so taken. 
The said portion of the sewer when so taken shall become a 
part of the north metropolitan system of sewers. Upon ac- 
quiring the portion of the sewer in Eastern avenue as aforesaid 
the said board shall proceed to construct a sewer extending 
from said sewer through Broadway to a point at or near the 
boundary line between the cities of Maiden and Everett, and 
the sewer so constructed shall become a part of the north metro- 
politan system. The city of Everett may, imder the direction 
of said board, connect its local system of sewers with the said 
metropolitan sewer in Broadway. The city of Maiden may, 
under the direction of said board, connect its local system of 
sewers with the said metropoUtan sewers in Broadway and 
Eastern avenue and may also, subject to such direction, make 
and maintain house connections with the said sewer. The 
city of Maiden is hereby authorized and empowered to make. 
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levy mxkd eoDect for its own benefit ssessments of ammal rates, 
or sums in Ben t^iereof, ior said atw i as in Broadway and Eastern 
avenue in tiie same mamirr in winck sewer assessments are nom 
made, levied and coBeetgd far ite locaJ sewers. 

SficnoK 2. For llie purpose of taking and oonstmcting Z^];^^^:?^ 
said n^etropoGtan sewers in Eastern avenue and Broadway 



bond to 

and for the operation and TnaJntenanre liiereof, tiie said board, wyoM»<> ^ 
acting in belialf of liie oommonweBlth, slian have and exercise ««^ 
an the autlianty can! ened npon it by diapter four hundred 
and tliirty-nine of the acts of tbe year ei^teen hnndred and 
ei^ty-nine and all acts in amendment thereof and in addition 
tbereto, and aD tbe proviaons of said acts are made a|^>licable 
to tbe taking, oonstmcticHi, maintenance and operation of said 
sewers except as is otherwise provided beran. 

Section 3. To meet tbe expenses incurred nnder the i«o- ij k itti g g H Mi 
visions of this act tbe treasurer and rec^Tor gokeral shall, from Lom. 
time to time, issue in tbe name and behalf of tbe commonwealth 
and under its seal bonds designated on tbe face thereof, Metro- 
politan Sewenge Loan, for a term not exceeding thirty years, 
to an anuxmt not exceeding sixty-two thousand dollars, in 
addition to the amount <rf such bonds baetol(»e authorised 
for tbe ccnstracticm oi tbe north metropolitan sew)»^ige works. 
The {HovisioDs of diapter four hundred and thirty-nine of the Ovteia pro- 
acts of the year eigfateoi hundred and dghty-nine and of (hapt^ to «ppiy. 
four hundred and twenty-four o( the acts of the year eighteen 
hundred and ninety-ei^t and all acts in am^adment thereof 
and in addition thereto shaD, so far as they may be applicable, 
apply to the indebtedness authorised by this act. 

Section 4. The treasurer and receiver general shall in Psaynwiiof 
addition to levying the assessments now required by law to 
meet the interest and sinking fund requirements of the north 
metropolitan system, assess annually upon the cities of Maiden 
and Everett, in equal shares, such simis as may be necessary 
to satisfy the interest and sinking fund requirements of the 
bonds issued under the provisions of this act. 

Section 5. Chapter five bimdred and forty-seven of the iuimaI. 
acts of the year nineteen bimdred and ten is hereby repealed. 

Section 6. This act shall take effect upon its passage. 
[Approved June £, 191 L 
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541. 

An Act relatxte to wages of kmplotxes of the mktro- 
politan park colfmission and of the metropolitan 

WATER AND SEWERAGE BOARD. 

Be it enactedy etc., as foUows: 

Section 1. The wages paid by the metropolitan park 
commission and by the metroi>oIitan water and sewerage board 
to laborers directly employed by them shaD be not less than 
two dollars and twenty-five cents a day. 

Section 2. This act shall take ^ect upon its passage. 

(r^ bm, returned by the governor to the senate, the branch in 
which it originated, with his objections thereto, was passed by the 
senate June 5, and, in concurrence, by the house of representatives 
June 12, the objections of the governor notwithstanding, in the 
manner prescribed by the Constitution; and thereby has the "force 
of a law".) 

Chaftbb 624. 
An Act relative to REMOVAiSy suspensions and transfers 

IN THE CIVIL SERVICE. 

Be it enacted, etc., as follows: 

Hw»oy*to » Section 1. Every person now holding or hereafter appointed 

«tc. In the to an officc classified imder the civil service rules of the common- 



wealth, except members of the police department of the city 
of Boston, of the police department of the metropolitan park 
commission, and except members of the district police, wheth^ 
appointed for a definite or stated term, or otherwise, who is 
removed therefrom, lowered in rank or compensation, or sus- 
pended, or, without his consent, transferred from such office 
or employment to any other, may, after a public hearing, as 
provided for by section two of chapter three himdred and four- 
teen of the acts of the year nineteen hundred and four, as 
amended by chapter two hundred and forty-three of the acts of 
the year nineteen hundred and five, and within ten days after 
such hearing, bring a petition in the police, district or municipal 
court within the judicial district where such person resides, 
addressed to the justice of the court and praying that the action 
of the officer or board in removing, suspending, lowering or 
transferring him may be reviewed by the court, and after such 
notice to such officer or board as the court may think necessary. 



I 
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it shall review the action of said officer or board, and hear the 
witnesses, and shall affinn said order unless it shall appear that 
said order was made by said officer or board without proper cause 
or in bad faith, in which case said order shall be reversed and 
the petitioner be reinstated in his office. The decision of the 
justice of said police, district or municipal court shall be final 
and conclusive upon the parties. 

Section 2. This act shall take effect upon its passage. 
[Approved July S, 1911, 



Chaptbb 631. 

An Act to provide for the reconstruction of fox hill 
bridge over saugus river between the city of lynn 
and the town of saugus. 

Be it enacted, etc,, as follows: 

Section 1. Whereas public necessity and convenience re- Reconstruction 
quire the reconstruction of the joint railway and highway bridge, bridge. 
commonly known as Fox Hill bridge, over the tide water known 
as Saugus river, between the city of Lynn and the town of Saugus, 
the coimty commissioners of the county of Essex, subject to 
the provisions of chapter ninety-six of the Revised Laws and 
acts in amendment thereof and in addition thereto and of all 
other general laws which may be applicable, are hereby author- 
ized and directed to reconstruct the said bridge and approaches 
thereto with a draw not less than forty feet wide in the open, 
the same to be operated by electric power. 



Section 8. In the construction of the said bridge all reason- The metro- 

oolit&ii w&teF 

able opportunity shall be given to the metropolitan water board bosurd may 
to maintain and operate its pipe line, now supported in part pipeline. etc. 
by the pile structure, and such reasonable modifications of the 
plans as may be necessary shall be made by the county com- 
missioners to permit of the proper permanent relocation of the 
pipe either upon or adjacent to the finished structure: provided, Proviso, 
that all added expense due to the protection and relocation of 
said water pipe shall be paid by the metropolitan water board. 

Section 9. All acts and parts of acts inconsistent herewith Repeal. 
are hereby repealed. 

Section 10. This act shall take effect upon its passage. 
[Approved July 7, 1911. 
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687. 

An Act bcakino an appbopbiation fob opebating the south 
metbopoutan system of sewage disposal. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding one hundred and one 
thousand eight hundred dollars is hereby appropriated, to be 
paid out of the South MetropoUtan System Maintenance Fund, 
for the cost of maintenance and operation of the south metro- 
politan system of sewage disposal, comprising a part of Boston, 
the cities of Newton and Waltham, and the towns of Brookline, 
Watertown, Dedham, Hyde Park and Milton, during the 
fiscal year ending on the thirtieth day of November, nineteen 
hundred and deven. 

Section 2. This act shall take effect upon its passage. 
[Approved Jvly 16, 1911. 
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Chapteb 691. 

An Act biaeing an appbopbiation fob opebating the nobth 
metbopoutan system of sewage disposal. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding one hundred and fifty-two 
thousand eight hundred dollars is hereby appropriated, to be 
paid out of the North Metropolitan System Maintenance Fund, 
for the maintenance and operation of the system of sewage 
disposal fox the cities included in what is known as the north 
metropolitan system, during the fiscal year ending on the thir- 
tieth day of November, nineteen hundred and eleven. 

Section 2. This act shall take effect upon its passage. 
[Approved Jidy 15, 1911. 



Appropriation 
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Ceaptbb 696. 

An Act making an appbopbiation fob opebating the metbo- 
poutan WATEB SYSTEM. 

Be it enacted, etc,, as follows: 

Section 1. A sum not exceeding four himdred nineteen 
thousand eight hundred dollars is hereby appropriated, to be 
paid out of the Metropolitan Water Maintenance Fund, for 
the maintenance and operation of the metropolitan water system 
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for the cities and towns in what is known as the metropolitan 
water district, during the fiscal year ending on the thirtieth 
day of November, nineteen hundred and eleven. 

Section 2. This act shall take effect upon its passage. 
[Approved July 15, 1911. 



Chaptbb 87. 

Resolve to provide for an investigation and a report as 

Td LAKE COCHITUATE. 

Resolved, That the metropolitan water and sewerage board MotropoUtan 
and the state board of health are hereby requested to make an P^^^. *<> 

, , inveBtigftte 

examination of the water of Lake Cochituate and of its immedi- J^^«., , 

Coohituate. 

ate tributaries, and of the adequacy of the protection of the 
purity of said water, in order to determine whether or not the 
water is suitable for a domestic water supply, and as to the 
advisabiUty of providing a method of filtration for the water. 
Said boards, acting jointly, shall report the result of their in- 
vestigation, with such recommendations for legislation as they 
may deem advisable, to the general court on or before the 
fifteenth day of January, nineteen hundred and twelve; and 
they shall submit as a part of their report an estimate of the • 
cost of a method of filtration. [Approved June 6, 1911, 



Chapter 141. 

Resolve to provide for the appointment of a commission 
TO determine what damages shall be paid to the town 
OF stoneham by reason of the taking for the metro- 
politan WATER WORKS OF SPOT POND. 

Resolved, That, upon the acceptance of this resolve by the commission 
town of Stoneham, but not more than one year after the passage ^n^Sof ^ 
thereof, said town may file in the clerk's office of the superior stoneham 
court for the county of Middlesex a petition for the determina- spo\*pond? 
tion of the damages sustained by it by reason of any taking or 
act of the metropolitan water board or of the metropolitan water 
and sewerage board under authority of chapter four hundred 
and eighty-eight of the acts of the year eighteen hundred and 
ninety-five, and acts in amendment thereof and in addition 
thereto, and thereupon, after such notice as said court shall 
order, the court shall appoint a commission of three disinterested 
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persons. The commiflsion shall^ after notice and hearings 
determine the damages specified in the petition which said town 
sustained as aforesaid and could have recovered upon a petition 
filed in accordance with the provisions of section thirteen of 
said chapter four hundred and eighty-eight, and shall report 
its determination to said court. Such determination, when 
accepted by the court, shall be final and conclusive, and the 
town shall thereupon be precluded from bringing any further 
action to recover for any damages caused as aforesaid. The 
court may allow the members of said conmiission reasonable 
compensation for their services, and the compensation so allowed 
and the damages, if any, determined as aforesaid shall be paid 
from the treasury of the commonwealth, and th^^after shall 
be apportioned and paid in the same manner in which the other 
expenses of the metropolitan water and sewerage board are 
apportioned and paid. [Approved J%dy 19, 1911. 



146. 

Resolve to provide for a commission to investigate the 
enqineerinq expenses of the commonwealth. 

Resolf>edf That the chiunnan of the board of harbor and land 
commissioners, the chiunnan of the Massachusetts hi^way 
^^*^^;^ commission, the chairman of the state board <rf heahh, die diair- 
man of the metropolitan part^ oommissioii and the chairman 
ct the metropolitan wktet and sewera^ board shall be a ccMn- 
missioa on ei^inemng expenses <rf the o(HnmQiiw«alth, and 
AmU iniT^tigate the eni^incering sdaiies and tsspeaaes <rf the 
Tarioits departmeats, boards and oonunisskHts of the cxMnmon- 
K^ealdi and shall d^ermine ^vcb^dfeer idiere ^mooU be any re- 
arganisatkn, ve^iroapuig or cban^ in tjbe isieidM»db <£ CQgmeer- 
isxg dooe by tifee state boards, lOcwaiUDis^^iis aoidl depaitmaents, 
and sball report its findings to tlie ^cnwral ^omat meft fauber tiian 
Januajy fifteentk, mneboeai issm&Pei aoid ttv^d^^ For l3ie 
purposes of carrying <mt tSue pira>Ti^«&s d iSkas iredoibw there 
may be expesufed ont of die tmasin^ *ti tte <<uniii&aiiw«&Mi a 
svuu not exoeedoig one I^Mntssnd <ddlbas. [A^j^mBi Jf^ ^^ 
1911. 
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